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n" ,! GROMH HORMONE RELEASI NG HORMONE ENHANCES
WO/2@E0NATT ON, RESPONSE  BACKGROUND [0001] This PCT/US2005/025747
appl i det- Heonael i e’ p’fl ‘ority to U S. Provisional Patent

Application, Serial Nunber 60/590,739, entitled

" GRONMH HORMONE RELEASI NG HORMONE ENHANCES VACCI NATI ON

G@%@M@ﬁ@aﬁ?%?‘ﬁg% NN IANGES VA GCINATION

WlliamC Davis, liste i nventors, the entire

BA(?%@%%?{]% which is hereby lncorporat ed by ref er ence.

s invention pert ai ns to COI’TpOSI tions and

vaccinating.a su ect nci ng
LR, L aerihahe gl SHoUSh L STRATRIAT, Pign: agplication
Sené(laNﬁx'nBé’rt 667590, 755 ehiféLVGROWTH HORM@FTE RULEASENGTHORMONE
i nfectious challenge in a subj ect that has been

ENHANCESaVACCINKHON BESPQNIHY filadhen Julye?d, i 894pbpaving Ayxandra
t L.i ing J t th ct cl el
ol 4L EAEP B DTS, Sl B SHAES coHR,  s

inve@fody\itiie dHpirérediftert O G@sdhrig herebP irofpocdtt by rdf&tadee Or
concomtantly with delivering a vaccine to the

subject, wherein, GHRH is expressed in vivo ipn the
sutﬁ’@éd anHhis yaveation BERaiED HhrqraRasitions @ﬁ%ﬁneﬂaﬁ% of¢ yagcinating a
r
subjFét Qgﬁ%ﬁflﬂ?&eﬂ%giéa@t?ﬁsggggﬁ% %acﬁ%gﬁgﬁ \3& r%g%@@&'cﬂﬁtlon and
impvolg g clmicat dfutd:mmamﬁealmdeetmumhalle@eum a subject that has been
age- appropri at. tibiotic sele d eval.uati on of
vaccigpiecE | MTE SpeiralBt 1% RRSEIQT PEFRINS R BFleBng i) 4 ISy of the
subji@! & rAsleRt RAA dxipradEien SORRA: NHatt HROAEY 8 Sgraweh-h&eioneS6leasing-
Substantial efforts have addressed the prevention
horrmatehé iGHINED) befers aerencemiante asith dqiw@nylsa?r vgcoingr feethe subject,
atl o over 0 u
whefelty GBRE BefRei b ah i Seicet Bl TBIRE SaBRRG' € human,
pig, B6w] bieh SOy dll@eraaﬂﬁndllspedléﬁrre&evmgstvamine Hypot hal ami c
GHRH stinul ates growth horrmne ("GH') secretion from

t he terior pituitary gland, but, recent studies
al i%ﬂaogénonlélﬁcﬁ%% disRase; TRIRAHS o denifcantyPrablspe i et hymans and

amnjiehs STH@Pt hg& rég?buﬁieﬁ@ Shibftic: sd8&bn a;meexbdmirohae? ethef clinical
[ation of | nmune status under
effeqzthgpscscsl Qfgthcadpeaﬁd \psamholasgvcihlas otired i itnnoms-ehharcstm Kerapties are

al .., .2001).. has..bee be both thro
reauefs SERRPUIAT GToPR Ry FARCEToF Y WS OOE HAgE (B freament of
disehsel Eié yéarﬁxmﬁrk%ﬂﬂ)rdia&ﬁﬁitloh i89vans0BIYR. NReiék@isGeports 1nd1cate
D al ynas et al., 1999; Khorramet al., 2001). H i

an lmqr@g)paqlenp: relaiensiy SFysaRrihe awurqe@@mr@m and e imwune systems
ex ac yﬁ%&%ﬂaﬁfa&é %Jf) é’ghsihﬁ%)r%%lle:? lfﬂﬁ%sseg?e ﬁeﬁ?%g@e& anterior

p1tumirngBth beatroent sdivadaié adlioo Rieavdstpasd age nlmmunomodulatory
chal | enge. 3999379V.1 108328/ 00266 - 1-!i !

proplerthslg th1s peptide (Siejka et al., 2004). Thﬁ 1mpgrtance ef F@)@Eﬁ,}n @emqqlatlon
o PR Faec g INGER 60 BRI i hprene. o0

has péeasivsatibed chath gutosghpyinarnaminadf] thhIsémwlnehhogtowdl factor-I (“IGF-

.~ enhance a.specific vacc ti espanse d_to inpro

) s e R e 0o e R REE T 1S Kl ), 2001),

GHRHes [Hé%?ﬂﬂh%lﬁ@d@@ﬂ)pﬁiéhf a0t repild6:5 bAMMdiimehudt s{diém. Detail is still
axis wll be addressed. Although not wanting

lathUcS, Beweystnen gxactlh é’QWyGI'Mbrr@éme(sahosecqf ctsforthe impact of GHRH
treat‘ﬁf?:ﬂ{ 5:8#/%#2%18{?2}?& %‘F&]h% g%lguéng[: humans and ot her

ver ol ogically rel evant pat hways
3999378QUbRid0as GH secretion fromthe pituitary are fairly

wel | known. The CGH pat hway genes include: (1) |igands,

such as GH and IG~-1; (2) transcription factors such

as prophet of pit 1, or prop 1, and pit 1. (3)

agoni sts and antagonlsts, such as GHRH and

sonatostatln ( SS ) respectively; and (4) receptors

o 7~ Ir~I T 7 1 o~ I~I 1 It \ I T e



optimal linear growh, as well as honeostasis of
carbohydrate, protein, and fat netabolism GH
waynshegss and secretion fromthe anterior pitROT/ESH03/6@25747
ot ittt By GHRH"&hd' i nhi bited by somatostatin, both

hypot hal am ¢ hornones. GH increases production of

é%4?4] pr IGE_ .$r | i(g\_ !—! %qione geYe%mgaf ﬁ%rlﬁg' ngg“n@gﬁgﬁq and Growth

Horhﬁﬂ@t ![@H[!ESAﬁld id Wettexr )dndie'tstaﬁkilllhiltzu@-IE{IIM‘Idpﬁkinld -mediated

release. GHelicits both dlrect and j ndirect acti

supplemeniatiihasr & methadsieeanhangeca pregificoraccivpien fSPRRSE g 16 improve

the gﬂﬂc% e&{lt&g{l@l é‘ﬁé?yalll Fridetiqhd O&é]lex?éR"{h@ngleEﬁ‘ﬁldM@ current
uncti on; asmm d- medi at ed ppl enent at i on

unddrstendiag oMet@HRHII@HalxwamlleheyaddfessamAhhemgmdta‘tamlyg to be bound

ff ect h d d d
by o3| FiretSgl R olEl r STRROME TOSRAeRC™ hah SRy and other
Verté’d?gtei'bfﬁ@ FRPsioRBhily r&e%‘ﬁﬂt?g?th\ﬂéyscﬁggﬁlahh%:GHe&écﬁetféﬁ from the

he 1 muné Syst eém produce GH and (Bur gess
pltueuyatIre fairly 9@)1 l@@gf@esTher@Htmatwayrﬁmﬁ%mmﬁiét {10 Aigandsh sugheas GH

a8 2B BOAT SIS, BRSPS BT 0% 1:

agoni&is Rindianyagbistsheudtl #eGHRH abd Bomstostasmi(TSE Y gespbcaeay,eand 4
may be causally related to changes that occur w .,
recea@rsa §uchiat IGéfH’s%deQSquéFGHR&BdL ard the, CHagernder I @H R”). These

v,
eend 8L ofibrecd o BATELARS S LIS InAEHENC RS alamus pititary,
hveetandlbone 1%Be)ct1v€andl eegibdtyd equiassiinsof thiei GH mathvGiRd ezssentlal for
anal ogs i.n the der has res Ite rofo
ot 5 BN s SYHbes BT et S By P i and fat
met&dligh. (18" Sthesit NGRIE s&EdtRAL ﬁoﬂn”ﬁ{euﬂﬁeﬁ’& gﬁﬁf&?ﬁ@@nmulated by
nunber of | hocyt es, nonocytes, 3999379V
GHRHsaxB/inob@l by- $amatostatin, | joth hprthalakmq: Utoriniones, . G, increases

prodifot f 1L ariert i 16 i olrefBpE o ST P8t i
feedbhek onl 8 hypolhalaniiiFlane G b $ibip GHRMtaid GH gleasaf GH elicits
bone marrow transpl antation, | GF-1 adm nistration_ can

botheghiesh @ad [igdirsebaedions @nmpepheral tisues she dipgretiealsReingmediated
I 003). Also, studies of aninmal nodels of
ma@&bglgg Ignd vacci nation show that in vivo
adm ni stration of GH can effectively prinme macrophages

and0005¢r caGHRHe andsithe almenine FatietigensPlaSaldanedinted GHRH

sup BRGNS i i SHAVE ©rORs  AFC0k B UGN T HAGRe s in
anint4l thﬁhé}fr)éss@ﬁ flﬁfﬁ;ﬁuneb@‘sl'énism&uﬁ)hllﬁkéﬂfr FhHOU ﬁéatﬁ@ﬁt fdgimens

axis and directly as an inmune-nodul ator (Dialynas et
(Doeslhkmdlgglg Hommanaraoei) atudiep ppdigate ¢thatheallsbel thek ipmung gystem

h irect r
prodi ﬁ@lf uég’?p‘g@gﬁsg‘egg 99(} Sgg%ﬁ#‘s%gfgaét‘%b@éggh‘mt‘°n
might Gkﬁeﬁulmﬁ Iﬁﬁlbﬂth faﬁtobﬂdemﬁdtﬂheaqmmedmectﬂaﬁnmf @Hhby also been

the pituitary but  al so_determ ned a
Sug&qS‘&flltE‘tt tb%lmopeaé?cbmwblé%tn thg eldealyesych asHgspigatory disease, may be
I [ 0 e
canfily IR fled’ aE (RO RhiefRgh, Setede SR producion,
reduekd IGFIIavmﬂabalntgchndlddcm&ed isinone dusedlansd, iespciajly T cell mediated

(ocBhE T P HoL 5 B b o LIRS o

in tiEceé1dSrlyVRas ﬁésﬁl@ecﬁé_‘gﬁfcﬁﬂdhﬂuﬁdﬁ@ -dnh @B efl8EE both short- and long-
has a consi derable i nmune

ﬁ%gestln t hat
termeaffaatearairy- divesecaffecieanclade an increagrgmumben ef lymnheeytes, monocytes,
function is also nodulated by I1G-1, which has two
3999384, 1010838/ doget S on B cel | devg]opnent: potenti ati on and
mat uration, and as a B-cell proliferation cofactor
that works together with interlukin-7. These
activities were identified through the use of
anti-I1 G- 1 antibodies, antisense sequences to I G--1,
and the use of recombi nant | G- I to substltute for the
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decrenent havi ng reduced GH secretion and | G~1

production associated with a | oss of skeletal nuscle
worems/0(431 copeni a) .. ,0st eopor osis, arthritis, |iPCrEs®es025747
“ﬁav'deﬂagﬁww@nnawd ‘tecr eased Iean body mass (Caroni

and Schnei der, 1994; Veldhuis et al., 1997). It has
-cgﬁeﬂ vgeqméél{)aeg(g%fs&ﬂ . ééﬂereg% nsgj c%ﬁ%fcf‘%ﬁﬁ rEaag)&fr 'yB (Khorram et

anges can by rec the
al., 199@).dpymivuadcommptbohised pagers, hcgjaﬁehbommmaweransmmtaiﬂon IGF-I

infection and th woul d, be a nmj or
admiiitigion AR coBCRLIIEE A HRGloghsep ey o (Aaden et al, 2003)
Alsd) @fu‘dfe@fo? am%%? %ﬁ%ﬂ of disa83280 VQebRatiod shbw ‘thatlth vivo admbhiSfration
-1'1 [0008] The production of reconbi nant
of qﬁ Qare¢fiﬁ®tlwﬁlytnmn¢ mgerophajiss anik incprass thgadsistangsetd (pathogens (Sakai
et al gg he treatment of many diverse conditions. For
a e, GHdeficiencies in short stature children,
anabolic agent in burn, sepsis, and ADDS patients.
Ho\eoos| , rSsiesd] atudiestin dEftragitanimallnsddieand hapar hed shown that
mal nutrition and infectjon. Current Gd therapy

GHRH has 4 igHanecHimHgery ptisrtyvieth thiough, atlwglaflpeqﬁéﬂ?a GH axis and
dlre&ggﬁéj&?ﬂﬁ&ldﬁe odh[h%ra(?ésl 5 étrule% S Bhortdhy et | afl. 2001). GH has

I stance an I npai r ucose to érance ( Rabi’novsky
beerekneadn to eh@8R)e; imnhinedesponses ewbdtber dmbﬂ}eoaﬂnlr@lghdhc IGF-I, induced

by QR lF nBHr efangel THD 75 R moBSyucton of GH
by thé lpRtarg! dgi&&? "but QIS Rterdihddf & @mlﬁmgptsegmcdﬂasn&@ﬁa in thymic

devel opéd that only requires injections every 14 days.

celltﬂmm end differontuiqur deluwd migseaVoen dnpeatad bwithea rttﬂmbllantable

oI c f I

BT PO B P IR R T bl s8R lg o TR pepitance o
the hi@tidmﬁﬁ)fﬂﬁinaﬁﬁaﬂiﬂthmm&ent&ﬁahléiaﬁ O@&ﬂbr&ﬂlﬁhrm’n(ETDrto EL4 cells

Growt h Hornone Rel easing Pepti deslwé GHRP") :
was @lqr-erhiarced jp the tregted e segeqsHng { Féﬁ%@w eéaowd%rgble immune
enhdnt g'@{fé}f‘gﬁo P! Q@&C‘Fﬁé Gibnuld QM EEASs %E‘a%o&lhﬁteﬁ bly IGF-1,

I'nt €ract1 on bet ween ts receptor suggests
whi¢hkasrwoanajbaeffévet e Bgzeﬂeiewloprhemn poiahtad:tnongm@lﬁlamyltxtma\aad as a

ant ho ost icati o
B-oa{ BULTEipr AR DB SerG PR VS G nelfiepr ctivites were
1den'hﬁ§é1 WrBHGLthe Y of GREUIGFIIT BibsdEs, faﬁﬁienﬁé‘ ?équ@?f&g &6 QGF IGa'hd the
el evates the basal GH serum | evéls and aboli shes t
use métrmtanblmtelgﬁf‘sb@h substitwedor gheyactadtyh a\Tée stmavmertth@ft mlce with

u3| H restores
recofidsf KOS soB it P Dibstveleutich PeSsRE g portdggaf pre-B and
mauﬁrecspctem Sn Qfoneaﬁbxeéw QUardfeuGH &Y pm9l4§es The HanaeB &he&fhamed
? Dubreuil et al., 1990; Vance et al., 19
sen%wé @F-Ta8 mlrnllgsglpbulm profkctionrastalspestimlated by éGErh"v yitro and
epglhack, which is totally abolished in
in w‘;ﬁgﬁ@lﬁ?%éragbl es. Virtually no side effects have been
reported for GHRH therapies (Thorner et al., 1986a).
Thi8Q07GEHRHN: dgemg mammeals, tbe R {5y GotHogiic ahdarpeas oGhkiderable

decrignt Wi Teqyckel IF eper Pl A fL praduplios pesfciBled WS hoss of

skelé@d migt1k - Bhdddis@of3RD, obtopbad) AtiRftisC alesda86d BatOdpabition and
GH release in normal Individual's. The GH response to

decrﬁ@sﬁéﬂ@pmdv mase edroniand divhaeidgrp | A%; Msidhuin etahu b0 It has been
deméﬁ%d‘eagégfa to n}%r](ge\;e?d’lpmeﬂp% %(fié ;cg‘jie rggg CF.ﬁA\Ibte *1?%&%{‘ bfl Ekcc‘ombmant GH
thergmy. iADtthapylthatl Wouldil addressciidth dhe inoregset sknoft infscepe whd the wasting

e of hexar I|n nd. simlar agents nd Shal et
wouldons3 macs ﬁtjp AT Heths pyelidicine %‘Wkiyﬁq‘f? At patients.
3999880032008 W th a vaccine-3is needed to stinulate

i mune function. Wth the devel opment of GHrel easing
agents and their use in human subjects, it is clear
that these 3999379V. 1 108328/00266 -4-1i | ' ." | |
I iU i ir T I I O e O AV
[N N I S 1| ,1 agents are not specific for

S~ 9 A A oy R




hypercorti sol aem a during long-termtherapy with GHRPs
and simlar agents raise concern, require further
wastaayl47amd ar (g"mu"[]"ollug;§_Lil rable in patients faci ngP@NIUS2005/025747
™iipf ections whall engér (‘Rahi m et al ., 1999). [0011] In
contrast, essentially no side effects have been

oA, Ty SRR e BRIGE B g2 s provied s
useful toot fur dlek tredtment! of sn{rysdie@rsnconditionpafior @ampde, iGH @eficiencies in

cell tu s and variously l.ocated carcjingi ar
short (YAt TBICBE RS ESRG Hn i sty B0 S, palis.  However,
resiftgiceBo6HY adtienChasCbecdl repot@B2n nidMAtAB6n @hd Ahfectid®SGdrrent GH
Adm ni stration of I‘e_COF?'gI nant GHRH to GH defi ci ent
theramyi | irse sevaralaghortcamingsh s hawgraent iscludmg| frequesits subcutaneous or
. . increases,..GH secr.etig ropartional l e CGH .
imr B RA B, FRSHRsiliaRle PRabisRRE elpcbh (giielpprovsiy o
al., T9QYnahi ldfntaréikbiviiBerable 18 peeniiliteapiphdBAT tlosubuad skppdige of the
admnistration represents a nore physiol ogi cal

capifgl fernpra epiphpss (e randsheRpithy bR “stay-splgaseGfoqm of GH (from
Genleﬁ%a{r?glag Gg{rpﬁﬁﬁb%ﬁ)htate P#??ﬁ%u}rep?ﬁé&ﬂon&@??‘fg ays. However, this

recornbl nan a entral ns” an
GH prodwat appesrsrtormpeetirbcthe Inooadl fHsiopieal polsatile tGH profileiadrdyis also
no sj d gffects, the short half-life of GHRH in vivo
assoﬂé‘&qﬁii"l‘”gt% PAREBL e S8 to three tines a day)

i ntravenous, subcutaneous or intranasal (requiring

30Gedon) d hGgbwih HO$Mbna el dishilol Rbifbne vérdds Gkéwéh Hormone or
G Chr0n|CtrearTe .a mnistratiron 1s no

i PR} s (A rasda GHRAL yare currently

(4 ]
o (RN T

' I SY, 0 n

oL EG B Gl B about

inteAAtti®l b6fvedh NGHeandofts iraseptort sugpestd tHak abérmAGUI2f hetdtogeneity of
. GHRH(I._ -44)NH2 i s degraded, while incubation of the
circulgiing G mey heyoimpesiant bpmepstasiv Farjisations dchasdieqn isuggested that
c . . .

s SO I OB And AL RER0 AP gt Bt rogncus G
elevates thelt9g8l) GHI seoon peyebst dindrabofistebite wavatiahGH episaalic pulses. Studies

rticyl ar protease:r.esista RH anal og i .
havd Rispgt haF e Hiiore PEusEn oo L CEBREL PETes SOt P agiespatiem,
without desendi@A€i8h o @HRM irb&ptods éﬁdéﬁl@tidnrwrmggﬁblfégti&ﬁ%ans, sheep
and provi des greater GH rel ease in plasm d-injected .
or pigsi (Pabreufimt alhi 220; Mance et ala|1989;19@8% et labr £985). At the same time,

o par by, ref ce,. Mt a SIS Vi a am no [ .
s 98808, Bl allso 4o BRUTER el SRIRC o 5heY, AT B therapics
Virts£llshd kide efftts Bade betdh wpertdn@s GHRH SBérbpied) € Horhdrfe aDf 1986a).

t he GHRH npl ecul e. Furthernore, the enhancenent of
Thug,; GHRH; therep ey e iorg physippgical thamEVBerapy usi ng
super-active anal ogs that nmay increase its binding
af fipdniof y t ok i ; : | & Jr € T
Tod81O o SRR, i B SRS To Al ol B Damd IGF-1 in
hum@as. desiaredinHo patsnean(d @eiRistudiddrGHERPmsarapatt ©f cdusing profound GH

adm nistration.of .re Lpant GH o econbi nant GH has
releffgoln O HaLifyalts LAY QoM g s NOATRI R Bimaps Becomes
appreéibblyedtteh@atsd |fm5ﬁhg_lbxﬁ§te§1ﬁ5&ﬁlﬂ§ﬁtr§ﬁ&ﬁ rAM#ugh NAis! #enuation is
or to inmprove the clinical outcone after an infectious

partiahand gygesiblgpit ouldeserippelylingit thecpaientiah done-temm ttherapousistuse of
i N . AR | ' :

R L R e R

in dssethtiohf witheacyactinehes treadet tal stimil&8 6imMhnendtinational With the

develahimi o) BRI HENS A0 Q1 ToRseah fumas SHHEEioghts Cear that these
39990onsesgs@odsk y t he qual ity of4products increases.
However, chronic GH adm ni stration has practical,
econom cal and physiological limtations that
potentially mtigate its useful ness and effectiveness
(Chung et al., 1985; Gopinath and Etherton, 1989b).
Experimental | y, reconbi nant GHrel easi ng hornone

oy




beneficial effects on growth of the weanling pigs, yet
opti mal nutritional and hornonal conditions are needed
vy 6/EHRSY to exert its full potential (Farmer BUT/E$2005/025747
1996y Lt Adi i-S tiF At bhifof GHRH and GH stinulate milk
production, with an increase in feed to mlk
0Lk d B r.any
sgerip BECHA sk ir ot S0 R RBP4 Herinstrted
that Rmutg ifreagks ,in %ﬂﬁ@))ocwtlbhtmplm dlokmome (ACEEH n¢Ghigo f@ad 1999),
|C|enc and chilled (grcass wei

ts are
cortiol B4 <BRsHD Plga VRPN dant RSB0 P05 B agpurred afer
admifstatioh Sofd @Hlﬁ%sﬁmek%eﬂlqnm{ D67Ht {I_Séﬁle% &eHigt] ﬁ@d) Ghe potential
(Etherton et al., 1986). [0015] Transgene Del’ivery and
advdrse effeass Efpwmmdoap:nsmbs b6 ugmﬂm(evmhmlmg) hwpet;prddﬁsun@bmla and

BB o So b, oL, e ARASERTl e ri

condée,i fdqaie| ﬁ&h&n@mﬂ?‘b@h@%es:tm&mﬂibﬁﬁ lub'[ﬁtlexﬁblCﬂacmg an infectious
tranﬁgene based delivery offers a nunber of advantages

challppge (Retemegligl- ni9P)-at i on of reconbi nant proteins. These
advant ages i nclude: the conservation of native protein

SLINEYT e o 'I%&h&é(&d SiAling) o) s?_?@geﬁe%?é hatO55ER PpbRa for

recotﬂbinant GHRHi \‘/hdrz;glesav (Exﬂamamaﬂj/ systenGEHRX ac |ntatms peptide or

d, av |nf tious and . toxi uritjes.
trungt RSB Frsotesh iTE RepHEREL St df B i §dously located
carcfifoids) RHOBRbY bidl‘égicdlfi'eadﬁ'vé GHi ¥hh @Ren ?%cﬁ‘ﬁ@é deReHeBhI§UA Esch et al.,
therapy allows for prolonged production of the protein

1982,nTbomh1e capbut P&4)r aﬁglmlmlsﬁatmmpf agrombinpat (FHRHr o GH-deficient

chilggef ot G ByRens efbnls TR S0 @P il ooty o
the GH&HShodenya sﬁllaﬁ\mk@s baé‘s@dns@w IbehsideBesSHfSE@mbidant GHRH (Bercu
n-viral vector nm nprise of a synthetic transgene

and dwaﬂkﬁé,r ;1 98Y)st Thws, nG tad@ﬁntssate% TRRIESCAET 2admere physiological
t way,
atefFE R etk o ABHGRTH CHF RRFREH -t FisReN s ol £, 105,
vectors can be av0|ded includlng t he expreSS|on of
vi [@012pr otAlthwghhlacOmhimammGHRéI prieineherepypents@ss and stimulates

agai nst t arget ssues or the_.vir vect or d .
ol SyPRial i s e BRI TRERTHED e Serboth dhe ekt Bie AR or Ghiet i
vzvo%@lﬂ%rf?éi{ueﬂ_th@ns‘?@ﬂ%bé fineSuRIa9P HtANeRB! ﬁ{bcﬁtraﬁéBi@to‘i intranasal

enerallz@%ave low toxicity due to the use of

(requisipg ciWstold digher ctose) ordsainishratiort. gFhuge ae adeirpnier tyeatmpiite (FHRH
ks of plasmd-targeted inmunogenicity
admgﬂﬁg}qugggnét%gﬁ%rc%ss| on. Additionally, no significant
i ntegration of plasm d sequences above the rate of
Sp¢e013heouWilkiutypei GHRiththas hosdlatdielyo sixeo haK-lifasinbge reirculatory

reporfed in vi oto dat that, this type of  therapy
systaRopRth i bpmges (Frelimamsie mﬁ§§‘t}é‘ﬁ dn o5 PRl v‘g@% G0 mtutes of
mcu%h'tﬁ?cﬂ{ ﬁﬁﬁ%m;g 95GSof tﬁé PR BPBHNTYS £ a{cféa' Fhil8 iRbSidIfof the

the chronosones, plasm ds have defin
shortsira(l rAOK Fogtri of tmaoemxm mladﬂosmplaofcph@spnd ehdwagnly a 77%

dearfialelobF B afpldF aler HEC FRLBL R pine el e e et o, 1989)

Incoksdraibrd 00 & DI WodfideU Forng p@ftﬁﬁtalr GftofeBseyabistdfS GHRIE Yanalog in a
have a low risk to benefit rati o when conpared to

therapeptg I\vel@t%a@d V&Stos resudty iprp malecklelwithsa longen hpld-life in serum,

inerd e R AR RARs e I RLLE B p Ol Bl &G Draghiv-
AkliCentakr 1999), Bhakmyg imoriorated alhy orafeﬁamde Radseagenbsis via amino acid

(FDA/ CBER) (Frederickson et al., 2003). [0017] Direct
3999PaS083¢k/0bA gene transfer L& currently the basis of

many energi ng nucleic acid therapy strategi es and does

not require viral conponents or lipid particles

(Ai hara and Myazaki, 1998, Muramatsu et al., 2001).

Skel etal nmuscle is target tissue, because nuscle fiber

has a | ong Ilfe span and ~can be transduced by circul ar

e

. 1. i o o o o



achieved after direct plasmd DNA injection are

sonetinmes sufficient to indicate bioactivity of
vg,gtmp/e._,tﬁsjz“ ept i, gﬁﬁn e P,?ﬂ,.ko and Wl ff, 1994; TsuramiusSmbs/025747
e i PGB apr syvioUst r eports showed that human GHRH

cDNA coul d be delivered to nuscle by a plasmd in mce

o0 VL0 S L oS BE R g o
mole&dulé| Furth# @8k, the Gdhicemleasof biorogibahtetivitgH-itHGHRH is achieved by

. suppl enmentation stinul ates i rm_ung,functi on; .
usingy WPPHRGHEyanslqgs that MAY HBHRNyitY Sising aHmiwele tnesificareceptors

Dradt i @ "r1'9§§ ration of a GHRH plasmd into skeletal
( r%sc{%lw{j{[} ens)lrJre physi ol ogi ¢ GHRH expressi on for
several nonths (Draghia-Akli et al., 2003a). An
i ni[001A] st G hsHoemone e (‘GH hsawd: . j

o}

5 ) S8 Girphw D .
nor gl SR A3 R R 58! o B GRS G ARG ot or
recotiti$ant A HaQ WefiOfed lif N@ibjeefsNos ahatyy y&drs, thig ddtedt apathway to

~reginen. A nuscle-specific GHRH expressing plasmd to
stimykpte) dags respensecafiad vicematiem cur tonspranerithe shaicaljouteprae after an
o hit d st ion . ; . 002
el Rl tte MorE XBCHRAT 1< PhBEBF i eatblonfin forkP Rl has
been sitbverat® entedncéSHa tiisoadeposition. andl/si milk fpreduction,nwhida siecreasing

reed lriansy (Rbreih e SPS00ndL i ol 8 ATt S hive shown
that €At LRI hark 1§ FediRbd fHe! drfo G CATRAMaR Mhnd Adhsdbubrlly the

spont aneously occurring tunors. In this case, .
qualityv ef sproduats finecneases.o Hooveakpveltrenicnbitt admanis@ationdas practical,

ost-treatpent. For the .longitudinal,.continuation of
ecomigal piff phYeielggical Limi T it BatelitpUE gt £5) ghiness and
effedtBRneRY ECIRAS! ef REALITRHL Gupifith N UHRRtoh,NEHSF) € ExpBrimentally,
wei ght, activity level and exercise tolerance in o
recogthdnant SrH releasigs Boaangt (* el schpgn disedfas a more physiological
| cal e bser: The oye
e OHROLER L RMBAEhE g S SEHE e o B TEEAL) ot ony
enhaneps groatk perfbrmaticaland ynitk prodiieidnhdut wase importadiinetie efficiency
t hroughout the study. peri se resul.ts suggest

d. Th
of preyfustipn frqse Lot @- Pratica aad @mﬁwﬁrmgﬁ&wq FORRGR <t A 1990;
Farth&€et Gt 3592) EoPELARSE Efie 338 BF r&loRfhiNnt GHRAGIN IQd?ﬁlng sows has

cancer anem a and/ or cachexia, and suggest that
bendfirpal effedtsvoal groleh of timyeldingspigs; i y&t egtimal hutsitipmal | aatli hmnmonal

. I mune functio 019] Pl asnj.d de]ivery_ and
configts A petHio fir BHRIT (0 it Belil ARFRNEo VAR Eb Hnel5%6)
Adrfi@lstri@sry o PCHRIR 918 GHOMImbiRtC Rk HréducabY, SWiRlan T8384&e in feed to
i ncluding el ectroporation, sonoporation, and pressure.

milknporygisin. nbhis kgremhenhancesesrpwinprimgribyHsoingreasing lean body mass

i ni Strati ol iy ot ) _
LR Bl 190 VAn Kol SPAE UL O S LI MBRS B g foe sftciency.
Hotedndcdhillel €dredsd weiglets ead éndréaged iagdtcarpasseHpidn(pefent of soft-tissue
cel l ul ar nmemrane w t hqut causin er manent danage to
masg)ig dectpase bypdppnistrationof SR 3ad ﬁh@ﬁta@mne@ al.ol ¥ -er
the cell (Smth 3999379V.1 108328/ 00266 -8-1 )- 11 B I
- ;50(')131- - | Erdrsgbild Delivieky anlllin vivo Expldssidn: Althdugh bt wanting to
and Nor dstTonm Zl . By adj usting e efectrical _
be bpundey Heawr theedelivgryanf aipecific dgnsgsné to sopsatisitissuaitol coirect inborn

I .es_can.trayel. th h ssagewa 0 ores

or s RN 5 AT 0 LR DO FARBHR B BN o
a nuifbéredf SidvbhMagdabeat tie 4QMidSationt bedecdohisifidrit Opdteihd. ONThese

and i gntophoresis catheter wi.th porous balloon,"” . .
advaniagss Anelide) the ssopsevatiogo gl Wative Pesteianfirusturg) imprpyed biplogical
399986,.11 1R VbRES descri bes an egectroporati on apparatus

for delivering nolecules to cells at a sel ected

| ocation within a cavity in the body of a patient.

Simlar pulse voltage injection devices are al so

described in: United States Patent 5,702,359 titled

"Needl e el ectrodes for nediated delivery of drugs and

o o o -~ ~ N A NN~




El ect roporati on Apparatus and Met hod," published on
April 25, 1996 with Hofmann et al., listed as
S “El"ect“r*ep'ta'r atil Gn-andr Tontophor esi s Apparatus and
Met hod For insertion of Drugs and genes into Cells,

actl\H Vlgk Bﬁ&e%[f a}l%%ipc?tgm %gg%ngﬂﬁb%%'ﬁ%%ﬁéi t%.ﬁd @;ﬁ impurities.

Becévﬁse mheEllnetdin mmnﬂiesmed arfd sEeteled, conpoidusbhiath tthB civbulatiort plasmid-
199 with N calau e ., Jisted as invento

mediaied ihetpy HIBHE Ky PTeRERLIOMRR B0 MPRILE 4 BFipetiidange. Tn

contrat, rlﬁé Eﬁﬁﬂ%ft%ﬂﬁ@l@re&ﬁﬁﬁﬁﬁﬁQﬁote{nqg?rQ] liffR&EBblavailability
S|gn| I cant’ progress to enhance plasm d delivery in

of prdteip afieeashbdmiusiration. t o achi eve physi ol ogi cal levels
of a secreted protein was obtained using the

| :
C Py B ARG RO SR bRl R ugomorse
of d Elj'rﬂlﬁjdticomar&fgeriﬂ asliviegly (syuerﬁslnedddaion toZQQZnudlﬁt sichbesrcoding the

2001)) or to deliver the gﬁtl-turmr g )
therﬁf%‘é?rﬁ&i‘??“‘t Rodustadadlis wave e kst atsrsdaied waﬁl?d § Usg of most viral
vecthfé'@ﬂsbe(a%falled QBclﬁPrng t %ﬁgeﬁ%’nl cﬁfwﬁf ms 398k induce immune

El ectroporation a as been ext ens y used in mce
respphes bagatst the taiget, timﬁ;oruhe a‘siraétveatqr arﬁbmc possitglitynof DNA
et al., 2001 ats (Ter al . _Yasui
mutgfjons 02661‘53%%%%{%8% Fe TP"‘bY“%\‘I exPreﬁ%‘i)’e 1 @85‘?%@“’”“3’
havd o9 RRRY/Idae BSTRUsE BRtspBEIENER IR cmprdn® fbr géne delivery, which
hor nones; cytokines or enzymes. Previous studies using
minigriges showeskst At plpmlsirﬁmetelde mapl}anmetnltplfe'l @odr b)ps)r off iegpression.
| ahl pr [oagh !
AddiosBid 38, SR ERGRRLSN: Br ShRThR, SHhBRO5T 2Pt dppgraee of
sponitindo@s gitaAioh it hostuhrétiogntes e B@lﬁlrapo‘ﬁekllm ®lvoab date, so that this
1999; Draghia-Akli et al., 2002c). .El ectroporation
typeacpfstbeqqag s @gy@hpr Pct:ngg ggqqg@mmgnqogwate tumor suppresgQr genes.
I
As eglsgmal gﬁt é'eSé(;]lgg lgltélrdesmng chlgrl#or?gﬁ%g gﬁg \e’l'tﬁlv)! defined
phamtacokiAetx3; an&l dinnanailo'ﬁqngﬁle’a’ﬂ@d@mg tona faitel ﬂnmhan of gene expression
. .injection lLasm d foll.o b ctroporation has
in gbirtosugn PasoBR SBR0R 59 P lvionARAa b URg ehod ratactuing
pracﬂb'é &QﬁlﬁﬁuésB@Bé%Ka\%ta Rhw nsl@@%eﬁ-@ﬂa{l@mﬁ c@fnpﬁxled to viral vectors,

een observed that the el ectrode

as S@dﬁdf pryMarch da-1a 2003 gn tahworkishert spanséried by tdhic sAmetican Segicty of

Genfl hebdbSGEHES ahf T Elnd S8V oulh R sy Biotogics

EvaluBgéd ¥nd Reealick (EDACCBBRYEFraderRksoand b F008).y better
results than external caliper electrodes 1n a |arge

ani mal and can_be used for humans. [0021] The

abil P17 ongPCéc?ha%@r N reeng tEsinde Qs dhaphaaweof many
omel i pLIFSSES) Sl M5S0 BRER A SATERA R o i
partl(cTe@L(Eil)ara) angMiyazaky [1898;rMuradts d¢"aPVE001)wsSkelett smrsvleds target

have an i.n sm d transfection
tisssp e TS P Bcb B e el weCs, petangdipedbyCgiroular DNA
plashfi &NBGERNE expredse@ kifhBnocBnpefthtifostsDM st @H, Y9930 TRpS#hy et al.,
r PVP were observed to increase gene expreSS| on to up

0
1999)0 Plasmid PNA eqnstrugte|ase altrastive Icandidatey o, dirept Sherapy into the
subj%ﬁ? hsbk%fe nousc% ?éc‘aUSEZQIQ% co gl dsr g?é \ﬁelgtrieﬁll%%s)ehtltles that are
blochemma]lyc stableane mase:)bla:anmsall. Eiloe&hﬁﬂl;a%r plaag lyeﬁs (IAE@HEetadl 1991;

l.ow pl 1.d_concentrations and reduces any possi
Wol] @gﬁﬁgg‘%& e gelad vy oV eRBreption: layglset @L@cpgedapgo@m that are
39990pnotIrsthoRnd it is resistant- to relatively high
tenperatures (Dolnik et al., 1993). PLG has been used
to increase stability of anti-cancer drugs (Li et al.
2000) and as "glue" to close wounds or to prevent

bl eeding fromtissues during wound and tissue repair
(O:anl et aI , 1996; Qanl et aI., 1998) PLG has been

.
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the cells could conplex the negatively charged PLG
| inked to plasm d DNA through protein-protein
wo mensicsi ons. Ven an electric field is appliBdy/useso2s747
™ S if A i D‘T"OFeI psareverse direction and actively
internalize the DNA rml ecul es, a process that
ety W At Higo R TANRCincofioh o SOAE A o clebl & kticate bio
actl‘asﬁoﬁ sextezed pepthies r(Dunk/cDat}ni Aottt 1694;i Tsarymi &r algHif9ae)y\k Previous

repcfsPivid A s B, SRNATIOIG oo e GhIEg s by epfaemid in

micé Q/h@lle%" ¥r51%?é?ﬁl§/ts'tlﬁﬁ11££d é@p&éye?i\‘nlo l%%%&l &%@ @verlappériod of two

weebm@ngbﬁﬂ’ddnﬁlal sl%ﬁ)h I|near DNA (I\/bNaIIy et al.
1988 Neumann et al., 1982) (Toneguzzo et al ., 1988)

red3T 1 ochlaSipig-medieq. Gl

fun@iﬁﬂﬁﬂrﬁ&nﬂnh&y@ﬁd@d i heatths idegs bligge;tted thaC a|s|mg1e administration of a
suspensi ons, cell cultures, and the like, and such

GHRH plasid inte skdptakmyscde wall ew&@ﬁﬁlqlqsla@%pmrew@s@é several
P, n

mork Qg S40 RS0, B SR D s e sy o

the plaslhai-basm]; GHRH tcapyem uniprodusk lEnéﬁm:dl efchBNA griatric or cancer-

oGR8 PRI PRl S P R A
musEE%BﬁﬁhESGTHM{-@Qp@sélﬂgN RYd TR d%%stzﬁﬂld‘t&f CTRe W %r was

Al t hough not wanting to be bound by theory,
adm@*RstedDﬂ]Ae dariab86dlay | ewe}u@dom dDragbid-Akbfet ralg £2002a) demonstrated

ctabl ogeni eSSI n vec r. ca
inerpBeF A PRI BOR bR PR S B G0 By sgnifican
incréad® ineakela(ihy aghplochie levﬁh v@ds foud® A treatéiairhdlf. At RBher pilot
vector system vas optim zed bz i ncorporating a

studyowas fagndused veith sergrelyl deih gerigtfip and gpmpanionodogs with

sporiiégL Y burtin NS, InRBGICRES Rof 2 4el A0re WA Wibeidlafed more

thans®ax da}argpsatrmtme?ty Rop S lcl:ﬁgiﬁﬂﬁhbl ¢dtiagdtion- dﬁ(htlhlsl stdy! do,gs that
9 H

could e dhityess? o 2 oty 50 i Posireaiieni et EIHOSe-ngrofiss impeight,

actl\ggg lzcﬁlgeplanmgc%e%lé‘ﬁc@nih”ﬁidltﬁg A9 MhBrodkinbnt® ind@maintenance of

0). Using this conbination of vector design an
hematoagical paramietess wetreasghseryed.cThievaveyalhionpderm adsessmentof e greated

ble to show inc S growt h and fav bl
dog S irorblerett iy ELRERC e R s Fiied ifitudnqut the study
periéd.. Thed® QultOsagpabiva Al ifoeplagthid-meARBR)GHRICremmAbAt 1ﬁdreversmg
GHRH nucl ei ¢ acid constructs increased red bl ood cel
the gataRplict propespes aspqialiad cvhltlaﬁglﬁﬁl@dehercma aagi@r c,cameéra and

AT A5500 AIAREMS, CPLaBN Sl S, o immn

funcoiodi fi ed porci ne Hv- GHRH anal 0g (SEQ D#1) was nore
potent in pronoting growth and positive body

COT . SBaghil BEhed 2 e RSB e e

enhah@¥ € theCdtivaalop g pREdiE DNA( UoS. ceﬁ’@lt l@bgh sroaP 41?‘1eQ§6’1ncludmg
5846, 936 5 792 747: 5 776. 901: gos

elecBOPEFI@Y 90N0POGEAN 21T PressuRs, Pdﬂwugs ngmaxgmg to bc &ggndskm theory,
the aAﬁnéligl%trgt}gn oﬁggﬁ?ﬂlg%?%cgp é%nﬁtﬁ'ﬂétr\?e}} %Mp()@ %Hrlggczl%s'@g application
ofa ﬂuEé’cBelé&ﬁc f&lm&réa'ﬁﬁﬁmfh;eﬁﬂﬁor%ﬁx thé cdlifarShdmbrhne 34th811t6c;ausmg
223,021; 4,223,020, 4,223,019) for the purpose_ o
pemmealted&éffaﬂs t¢ theeeslleWhichligis iex pgsnpBhEoleSYles feer the cell (Smith
399978NQidhBao26d GHRH anal og corg-ai ning the fol | ow ng
mut ati ons 3999379V. 1 108328/ 00266 - 1 1-r Ii . 'U
S I I O I O I e B / . ; 1 has been
reported (U S. Patent No. 5 846 936): Tyr at position
1to Hs; Ala at position 2 to Val, Leu, or others;
Asn at p03|t|on 8 to G n, Ser, or Thr Gly at position

A~ 1 Al o o, .___:L. ~-




addition, the '996 Patent application relates to the
treat ment of growth deficiencies; the inprovenent of
z(mm)tm rfor mance, the stinmul ati on of produckdDUSWNS025747
S gr ottt ok Hone o ahhdni mal at a greater |evel than
that associated with nornal grovvt h; and the
and No é\l{ Ce or m)ﬁf BS' d‘\ﬁslgmgtth% H‘ﬂ:alt Eﬁgﬁagéﬂe%tgci 'i)gt I oé]ec%foporetlc

asl or nmone

systériCichiE adié thdlculesican eave thxbﬁgh?ﬁissig’w&yﬂﬁﬁpc)tes in the cell that are
enhanci ng vacci nation J &sponse and Iy

creafegishsing ihe prasedurenPpisgd dates ditsnbrd, 4 Qﬂﬁ téfiftd ‘leetropgpation and
iontbpHof&s ﬁéc%g%t&Wtﬂ g&%ﬁs Y Gord! ﬁyﬁegttﬁt YanH 156 NQg} %Lh Itqelft?am et

restr In sc rél at art h shown t
al., lisedpas mvbhterst duescmmscnneeledtmeraﬂuoﬁfappaatus dondélivierdng maleales to

[imt pacjity | |I|2|n .rec i n rotein.
cell3 oh sepcisd oo ilun e g R ook a8 nebh: Simhier pulsgyoltase
injeSHAVBARIES - ark talddA8estiBQ RECUNKAU Shikest PabntNsIGOEB S0 #led “Needle
expression .constructs that encode r econbi nant’ pr ot ei ns

elecuv@sxfpameéla@dl delivery o fidsugsread gened, eisguadforf Peepmder 30, 1997, with
Ho alo rh]sﬁe nag ug] Ise%gm%? teﬁf tz%tﬁsglg%%t%?%%{?ggﬁgg d%nétroporatlon

systérh &athmdltage chﬂtr(ﬂlde:cm@ﬂS fdddl dihical shptieatsahsPissited Io'nzAmst 8, 1995
nucl ei ¢ acid expressiogn _constructs that are del

Wlthl Hongnns lisipd @6 Bytex 5ids applications WHE0A704P | Bleﬂr cﬁl@itmoretlc
b

Genk o 30, FAAE L REL BUa R ADKBIAI G0 $219% i

Hoﬁmamh odal., flstedpasapednitorg, BCTE wbplictiop W Oroa/ 12004 citied a‘iF Iqm Through

and net hqds for i ovi ng the, clinica nme ter
Eleqiapurbhi ABDRE ABAGLE of ap e o1 ARE| 251568 B TrotHann et al,
liste 2GS | RifeRifbrs; STRST T hsplRABGH T WRHDS/19803 hﬁtlé@veElEét%oratlon and

pertain to delivering into a tissue of the subject a

Tontephsiresic Appatitusx prd: Métbed dionsinserton tdfaPrugs codesgenes into Cells,”

pub R O T0 dgEn SAl FORRTD (5o Thentep 4% i b aptication
WOI97/07826 tifled YRCYivoaR edfoporition @f Cell§)e pbidted 6n 4Rt SBY7, with
in vivo in the subject and the SUbtJ ect conprises a

Nicqlgwgtel rgt,stgd ag dRyentsry, dhq;@ntgﬁyo@pmté} eaeh ﬁfathesﬁb@%? lsed references
3999379V. 1 108328/ 00266 - 12
is h{ri E;O?}éﬁrg%ne a fe‘?&r]p the current invention conprises
a met hod of preparl ng a subject in need of
vade020ht i oRecetitiy,ssigrefitand putgmlsite eshatek iplasniid ge]ivurp iravivo and
subj Ie c aci d, expr.ess

f t.h
subsgyently 18 achifive PR oRied SV W%P@é’%avaaq%ﬁmeﬁh@ng the

elecRbSSratidre tbekitit. O FE1dcoportafiye 'hhé BBerf A4HAM V¥ P SudteSsTdl w&ansfect
that is at |least 90% i1 dentical to the encoded GHRH

tum@Elisafigr injeationtaf plasatid (Fuersrat ¢ll.e 20021 d¥iatsehaps é%@h,c%)Ol)) or to

dehveggﬁ] IaI(LI:t‘i:F &ro&];ﬁg b?e%n% g)u eu(tn%%&tl%g%f&c a{xleogu%\\s}aglggs%n humans

(GeK1SEQ. PHDS) Helibt MHIW@E&&@E@@#%&)) ha@ Iblcn/\&xtéitis}dly used in
pAV0225 ( D#26) ; g pAV0235 (SEQ D# bovi

mlci)ﬂwbqéei §Eg é@%)Luce%t@t ﬁA\?@QbsV{l b#lz, 001)F|rat@;@ﬁ=tada et al,

2005 V50 42200 D30 o R TER R0 ) B 5 Ry s ha

encqmlA\tBQ 2 @a(18&(@f Db3apnesT bytekines enenzymesn d’tncmassssmdles usmg GHRH

v ipes th npr.i,se. Kkilled mcr ani.sns; |
show @ ik BB ins Aty St SleehRoraiion i SGURNE 2l ygasents S promising
appr@EJéH Gﬁﬁﬁuc&ﬁfﬁdﬁ&?&@mﬁﬂdgﬁﬁ% feredoReJF ﬂrdt@ﬁs% m%e%nﬁals and
hat when introduced into a subjects 15“) uces

humiamﬂmaglyatﬁddaetsqée@?? dDekiazdi Qtyale 39@2@9 gagroporation also has
activation of the i mmune system antibody formation,
3999800/ 109328088t i ng of a T-cel Lg.and/ or B-cell response.
However preferred enbodi nents of the invention
conpri se vacci nations having: bovine herpesvirus- 1
("IBR"); bovine virus diarrhea ("BVD'); parainfluenza
3; respiratory syncytial virus; Leptospira canicol a;
Leptosplra grlppotyphosa Leptosplra hardjo



exanple, in a preferred enbodi nent, the nucleic acid

expression construct is delivered about 0 to about 14
waelaps/obespre the subject is vaccinated. One prEfEUS®05/025747
etihod- of Lideli erishgh #he nucl ei ¢ aci d expressi on

construct into the tissue of the subject conprises

y 0 . Vi

bear} pRSHTAT Bk PRIy JARH I OARLPEBAIRY S 20005 Yin and
Tang 200V e Intramyscefae injetioh iof plaemed fotlbwog by atectvoporatidnddis been used

co i ses: .penetrating the tissue_in the subjec it h
succgSHy 5 Ty RETES (s otAcE Aol yrBRees (Bapink &f Aty P05 Tolfefseh et al,

2009, Ut hé ¥ePobOee8H ®aelRE lRH6g bRAAARNIEHdtd tRe electric field
spaced relationship and the tissue of the subject

distriimriion; sl snbseduentresilss; (Geht etoal udOAY Mildavnie ttedle 1888)d Although
expressi,on construct intq the ti.ssue between,t
not SR B §F W ey el ietdoR B e ZRRAITERM ey gsngls than
exteffal 341pet eRet®ddes iPa MBge AfithabBBidl] 4 AR behe&d for Gamamll se
to the plurality of needl e el ectrodes, wherein the
el ectrical_pul se allow 3999379V.1 108328/ 00266 - 13
-110021]  { The jability ofj ¢legtroporation| fo ephancey plpsmid, uptalf)e jipto the
skeldtal 1nusclgf has bden well dbluridnted. ! §in{i'larly' gfagmlds forntlated vxt'inf%oly-L-
nucleic aci d expression construct "to traverse a nusc
glutarebte (YRIKB?)ameolyAdldilpyrom@bhe (“PMR) meod ehservaditalhave an increase in

plasEi 8 REFRtsoBr PR TabTTY UPRORRT BETERiop Kifigiigd ransgene,
For RRAMPRP pladfidse foimuRddy whthOPIUG 3PP @ P - wére Oﬁglarv@((i) ?t@ GR&Ease gene

aspect of the current invention is a nethod f
expresst@l toaup 16 feldpdbe skeRtalsmusald ofimienypatssand: dogs (Fewell et al.,
leld vering i nt td.sSu f, the.supject a .nucleic id. .
ZOOg,)?IgI' mper Sﬁaleglr??ﬁf}u&lélﬁﬁél 8%%‘8’8’?}@% @ be Boundnby lheory, ¥ Snionic
polydied $bdiufOP NG REhAnRbLplasmid-uptakaan o plabitid doncedtfhtiohefnd reduces
provi ding a vaccine to the subject in an anopunt

any ppgsihle tigaierdamage Gaused Ry itbs/proesdiee. aREOps @i stable pompuind and it is
s 58 T GRESLRTDAIR, o F gL oL o Bhhned o

incressasahilityof nti-cancerf drags 6.1 e al.,(2000j atd ae"ghwd"tovlosg wounds or to
del . ver. f the GHRH nucl eic acid expression cqonstruct .

prevep' ?lﬁéﬁ%gpmsww pingrend o sk TBRif Blaie adeddidani e

al., 1@8?.9PLG9635§ BebiPuddd 18 iNG&dse 3abfifty HeldckRieprardtidas @ARsuo et al.,
nucl eic acid expression construct. This invention

1999 ithg deaseasingctbein émmuhegeniaityp rRIs@ alskiliab bden used as an anti-toxin
m croorgani.sns;: |ive attenuat.ed organi naSubuni t

anel iR IBAETRT exnoklie Jo R bR B BRRINS9RE "o ot her
type of vaccine that when introduced into a subjects
bodg022] oduARBoughimioy Wanting ao siredblind byl &R856 PIVG increases the
causin% he activation of the inmmune system _antibody.

trangfgtipg gTdHe plasbAurngtheiclrgirgporgtion pracessapel iy by stabjlizing the

' t
Pl B S e B AR Bl mprane pores, but
also|thromgh @n pict ¥ e meebhnésmin o dflonmexdrsple t pasitisatyc cheegddssurface proteins on

de| i vered about .7 days to abou ays. after deljver
the gils, sl Eieppfitkcnd: BBy sBgRel L TRkRL TG i VA through
prot@ilQré@in iRtePicBone dwarh af iR e fidld & PPN HHE higkee PEdtéins reverse
. expression construct is delivered using tissue
diregtjoac apd prstizely oterpplize thet PAVA f wetecwlss,f acpropesat thay substantially
: ' [0 t B e ) nvention
ner B BB e POFIeny ! PLAAARRETH Ot M BE g camage
assoaifatedr wal ik Whecplashidl ddliakhye(MaghiafAldi vtaglGi 208260 arsdibjik Glicrease

hayi arthritis. The nmethqod conprises: penetrating a .
plasm%%}?@hm 18 {0 PHOR Rdgeine ckhets 4R sBidiss dirgeted fo glectroporation of
3900neadbesmbmet r odes, whereiniphe plurality of needle

el ectrodes are arranged in a spaced rel ationship;

delivering into the nuscle tissue of the subject a

nucl ei ¢ aci d expression construct that encodes a

gr owt h- hor none-r el easi ng- hornmone ("GHRH'), such that

an amount of expressed GHRH is effective to enhance

S o o o o g,




nucl ei c acid expression construct conprises a sequence
that encodes a pol ypepti de having an am no acid
wemziﬂ that is at |east 90%identical to theCBUSWOEES747
oft ~SEGDHEA #Hhepr ef erred nucl ei ¢ acid
expreSS|on constructs conprise sequence that is at

euk;lrg@g}z &gﬁ{ *%?Bi&%ﬂ Dl %ﬁ%ﬂ%@%@% (12%%% &akl, 1982)

(Tonmggzmt etGHIRHOPE)RAfan{ SEYI, DS9B;) Naitho gt plA\m35xle and Tsong, 1993;

b AV0236 (S 28, V0238
Yor{fewﬁi\é)kaw?v@gﬁhp budbes’ e’sﬂg@q#meaiymc%%. SRl aigto cell

susgenGOhERM ) oultaftls C K& 1RAYR2 4d sﬁglgtl%gf&ted RefS GrePANOFASnt in a
(SEQ D#33) or human pAV0226 (SEQ D#34). The preferred

somadctssnes conprise: killed m croorgani srrs live
attenuat ed organi sns; subunit antigens; toxoi d

AYOES G0 BRRC T4 9505800 PRl YOO EGEE Weparing

S ntd d~subj ects uces

recomBinhk hysttcellﬁc@ﬂﬁﬁinfgl }ﬁg}dc@aﬁm&y of asiefih DN& by electroporatmg
activation of the immune_ system antibody formati

a popylitign of cellg imigie presgnoe. e%whrs farctemoP NA. &eltvn%gw%lé "and killing
the ée@l@%%lmg fuw B f'ii‘&ﬁﬂ‘t‘x‘é‘rtof%l{L1 %;?EBN nt invention
res a osition havin a nucleic acid

expr essi on const ruct that encodes a
gr 40824 horﬁhhwghetma@amiggdo ortund @MRhEC)ry,am @GHRRH cDNA can be

err nucl el.Cc ac
detiyGEEt iscle Sisk it Gl Bbfeinif £ Ao it PR 3R g tramsiently
stimuthed) (GIE 3bcréorTBYGEa PAYER QP thSER Dzﬁ}aghE@AkH'%V(hZOC‘l%D This
(SEQ D#24); HV- GHRH pAV0224 ( SEQ DH25). pi g- wt - GHRH
lnjegmlezwstoe §&§yem#2f@§ -opHigzed AN FBHTRCSE D O erfyb\syRidetic muscle

o BB SRR TRy e v

subsﬁdh‘tﬁﬂﬂllo(ngﬁqmﬁ)e ahdr greate\\OR4Qedr8iGEY DiBDty o(pmumnGHRH)

AV0226 D34 The preferred vacci nes conpri
(quahrq |yl ﬁ§ elr,%‘ﬁﬁahﬂ%lgh!@/ efﬁpl\?et dleqtiongrtion tephgaleRy nyas “Optimized to
deh\?éftiHé‘hﬁclél@ tabﬂ%?nstr&c@wmé s@ﬁl%lag \%ﬁéd" GP3h Y éﬁfﬁr%h&eﬂﬁh et al,
or ot vacci ne t en i ntroduce
2002h)bjUsotgs tlhm dympmﬂoum ®f vientonriesign tandaelsgac ipilses ¢ilasend alelivery

et {653y o g oDy Merestt AVl ol FCEY MRdise body
comp6&libn r@ﬁgp(ﬁeghﬁ%a%@l_ h?@%@@ﬁ%%?{%ﬁet%ié%%%{ﬁ%}r The modified

GHRHmummmmonS[tmgtsspchasgd ired blogd ool ppidastien inesasnpanisin @lmals
wit Sce;ﬁ%fzgrta%q c%hér(]e?l(texlggt?%ér?‘llg ggs%a%{eﬁsa%e&%aﬁ(%ggg}%a-%& &' aﬂ, 2002a). In pigs,

avaltabm: énhrsapgpeaans that mesﬁéﬂifeu [porcifé MV GHEBHI £haldgOBEYIDH#1) was
gure. 2 shows glucgse and . insulin levels in control

morsﬂ?at%m Prongokpe tgretherndapasitiiebody (rogmppsitipg ghanggs thanethe wild-
g ggﬁgh e tage of CD2+ cells and
typeé’lg?lil 5R J@ﬁ%@%@%?sﬁwday 0 and 18 after

treat ment, Panel C shows the ratio of CDA5R +/ CD45R
na\{@026] cel Admatistaiiiy vewes GIRH -anplogtpretains (Wi Rat Nosh$847,066;

584{,%@6 218, TR EPRYNT s 386 8BNS 4s 50, 5 147 573 SBki kD05 846 045,

5,0231320] #i839344:y4 UG5 EBSREI LI ay syafheBE o &hﬁﬁﬂraﬂE}I b&RrmMg Peptide
a Surround-9 way vacci ne (Bi ocor%‘ in cows that

fragmgpisi 9eCHRE F@~I Bptasﬂp%l 4, 8R2A6@0APRBdE8: oh st N00| 4,226,857,
i1 Rl t d +
1224523 8, 40P 0f 57810 16 WASRRIS! et R of

grovithdloomend leave betrerepetted. i AGHRHpmalogeonainimsathe fdH®eink $nutations
is increased at 14 days after the Surround 9-way
39993783.10608)o0a&CCI nati on i n aniinal s that received the GHRH
pl asm d when conpared to control animals, P <0.05;
[0038] Figure 6 shows the body condition scores in
heifers treated with pSPHV- GHRH versus controls at 60
to 80 DEVI. Body condition scores differed between
treatment groups, P < 0.0001 ;

4




[0039] Figure 7 shows the weight of the animals
treated with the pSP-HVGHRH expressing pl asm d
W(l:lmp’ ar4gsh Wit h controls at different tine poi mGr/as$nes 025747
iRl !ect'*fl‘om'ﬂ'IBOOétD‘]nJFngre 8 shows a restriction map of
pAV0224 expression plasm d; [0041] Figure 9 shows a
has Eigegluﬂ;eg&ﬁégo@%mtaﬁ P@Qﬁ%@%g?‘] *rfrglgét Cy@%él%ggtgg%s, Y94 Pbsition 2
to Védgﬂl:e&as ef otherst Asmiatipoditd@8}o Ky Bee, driTishGhs ataposition 15 to Ala or

Lenl e rosition 2108 23aobbin and s%éﬁfpggiﬁipﬁ B B A3 fhe GHRH analog is
the 'sul')Jlect éf ‘UJmﬂeH Sthtes IPat%ni ' 551:,996 ﬁtl&l |“Super-e}ch{'e porcine -growth
hormond relqasrng[lwmame En@ag, 1SJsaeds howApall aasaeoactwmm thwamt t al.,

) AV0238 i | 13 sho
tistel AP P EpBHPL TR0 B PadBTh gt tedbed alhlfcRugi ot i Eou anatog

contlaingal fhuﬂa‘ﬂioﬁ@ﬂ% iBpfoPs tikid %111@'%0@1@1&?16 PAYAIE Y growth hormone. In
expression plasmd; [0047] Figure 15 shows a

additigsy thecPP% ﬁambamhcmm;ﬁ%s(m @@str@ﬁng}t 2frarevtly defipgneies; the

o AR g A LAY ER R oy ormone

an anmsdlrat @ fgreater have! tifan pHAYARDOiacedpr itls ﬁd)mml Qi'caﬂhj ahd the enhancement
399 V.1 108328/ 00266

of gqwih ufiliging the A{SE@%)‘D@‘%R fmoeﬁ re#mlrmmfmnwalog and is

here%%%;[&@é&lee” wll be readily apparent to one
skilled in tthe art that various substitutions and
nodi fi cati ons may be nade in the invention disclosed
hed@026] wi t o umaegszr tanhanding nyachimatioro prespange s pid | pot@lﬁcy and

1mp1$~I v?né Y %ﬂﬁ %l utéoecI # Cgltl eét%rri}g]r at?ré tgctlng ga}lﬁa%? éver%grevmusly

unecuﬁleﬂumraﬁd rrestﬁcttemen GeapaT (T, rel/dwmsmd thwﬁQBbthﬁCih ip@Bsible to
with the word "conprising the words "a" or %/
impifyg hestediiamb cnEHaRs S, [iod suppctis & ifing Fespmbinant protein
et A e LERp 18P QO AL, hO0RRL, i Then
that omucegintdest iegpressioratconstiucis tmac Lencodey rqgpeptbiihat fpretgineniars viable

f GHRH, such as_HV- GHRH .(SEQ D#1). .pi g- GdRH,. . .
soluflegerieryps prouies AE MEsHal: (reeiens 8 hiatheddtiopdiiepthsssombinant
ther&%} TR PBEddThe artlto @k@ﬂd@@ﬁ%%fs fo?‘éﬁlﬂ@ctmﬁ a disease by

Q D#7), chicken-GHRH D#8), horse- GH
utlll(@E(gUU#QJ) acidr X SE@I'WQ tllat arq EﬂZVHQZBH@-IRHubJ ect and express

human GHRH (1- 44) NH2 ( SEQ D#13), human
Stab%@&eybﬁ)‘)&el{%g@lfﬂflm fornms, or any shorter formto
no |l ess than (1-29) am no aci ds. [0053] The term
SUMMIMIRYY fat proportion" as used herein is defined as
the body fat mass divided by the total body weight.

[ 0Q602t7] TheTReerdMreMOdivemaBAl HértinsS GO ompd3iedns 2énd! SAéthods of
herein is defined as a nmethod to evaluate the overall

vacciating 14 s ek dnerhedigomprpanng Boubiest priordayaeeingtiont andnmethods
or B0ty hOORTL R MoSARARAAL S i GBI ks ecn

as one

vacdifid&s] Sgdeifid embodimehis-dfrthe sfventiom gerpiih $@ delaeringdfito a tissue of
h rel nis, defiped as.a transn ssion of a force which

the F # Quplgictacith e¥RIessioBrropfiruet (et eagodes g o wd-hormopegleasing-

horrrd¥R (f‘GﬁgiH?‘j befor&bCcccfithntly Wit ea?veﬁﬂ‘g Q4081 f 2 §dB_gect in need

force is fromelectricity, "as in el ectroporation
of Vtamnaftr@nc whereirf ﬂtmﬁlrﬁ?dt i$ axprpssed sunevo [rOGﬁ?s]ubjlaqe ané |tlm subject

om scg ng.r ggg i’r sed hepein.refers.to an a%grtl

¢ 8?‘ TRBRA q‘i?e‘Y1 WAR 3Ry Pibef prmat shefisy TRt e Ger
RNA (mRNA) and then translated into a sequence of

3999389%i1N083Z8M0MS characteristic1of a specific pol ypeptide.




3999379V. 1 108328/ 00266 - 18 -ir "".. " . 1U 1 ....ii
lui n. || , 11 r ,i" [0058] The term deI|very or
WO 2eb/HMes7 ng” as ‘used herein is defined as a rMEAMBS2005/025747
!1wnvroddoWhg"a ratrer Bl into a tissue, a subject, a
cell or any recipient, by nmeans of chem cal or
bi qh@) cal ORE et Bof th@JcﬁﬁEﬁtQHvermoﬁ'cﬁﬁgnses a method of preparing a
el ectroporation, sonoporation, or conbination thereof,
subjeitt iencednefevacomatipr. h Aibis ptetlrmslmompr{seﬁ)ﬁelﬁveﬁng intr antissue of the
s defi ned as

N P
subigle) SRIEE ol et rRE et dheEthded o858 pPAcPesed GHRH. The

prefBted"GHRN oftithi6 dgnti6N cOMbAsdiaPsdquémvel tHitSis ab1da®k®0% identical to
denentia, rehabilitation after hip fracture, chronic

the pagedpd GEHRHErof, SERIM#14 iaad thpreferasi encigie Beidtaxpressinn constructs
comﬁH%ﬁ La%l ﬁue%:g(ﬁ{ Q% § iegsttdqﬁﬁ ?degﬁﬂly Phlmf]}s %%(? 02 ']5%1/\[%%23) rat

splta IZ& I on once

pAW(H@BS(SHt@!Dﬁ#Q]J,) THY-GHRH ﬂd{;@ﬁ24s(ﬂﬁ(lgﬂf25)33pllgaﬁtthHﬂiﬂ-ElpAV0225
0O a e anli na L ngaom
(SE@gl{)’?%?%hé%Pﬁ&@ﬁg éﬁgé ?Jﬁu,db%%péw@% PEQIR2R)y eat pAV0238

2 f 90fg et e
(SEQURE)! 1. ALY PP PRBY SAEpA Vo By RS icken
PANHIRH (BEQID#3)1  Homseep HEO2MSY (GRUSH3ANadr mhart pANOA26 (SEQID#34).
.vi.able.statefor an gerio f tinme outside the Co
Thidy dRE gt B 6 HEHHS A nfBPEE r BBH aFl GRoregoms: lve
attetBesdl breafEMs; RbENiIS ahtthes; B b1QGnti Ps; bérjhgAL dntfleRs Bf bﬂler type
pul ses to del i ver a nucleic acid sequence into cel
of VP%%}harmémemtfeduceﬂ dator ¢ @abJem |b§éy pawuwes immunity to a specific
t
aiseaf, 69 GORRE Thd U in " FER) 5P 8F, LB, rpon, st

creating loff ©IT-¢die aﬁrllblpBS@aIDfespai@'bngHup/eaeran&féi‘teﬁ éfbsliments of the
. mlecule into a cell. A skilled artisan reco n’i,zes ) )
invepoR CORPESS (VaFsaations hayingeibavig herpesvirne 1t EIBR): plpeiag virus
Clec d
diar e T oy T P RHE 3 SRR, REAR VB LA, panicols
Lepu)ﬁplm gnwvdy}ﬂloszatheptospﬁa hidj g [Ieptaspica ictepruhmarmaglae Leptospira
p Ee dent on thﬁlﬁtis ue, size, and over@ al th of
°mc°H AL PP ERYCOBHETA c t YORRY MM E her FBYEP ﬁ‘Bt\/s gRpqugnonia; - or
com8Riaflbns theresfiCh paranmeters enpirically. [0064] The term
"encoded GHRH' as used herein is a biologically active
pol tide of growth hornone rel easi ng hornone.
Th eGensraHy' thetnuelsiel acid caprrssip ponsBisb aate be diglivered into
e S nLt
the 445341 (FLFL Dol IR RSB SAECHEEES HVlts Yl g cgp vary. For
exarhpie, lﬂ‘rmmﬁ'eﬁycs taﬁlbbdlha:ﬂt ethe antleieostyd kopredsiorD Bonshuehirdelivered

tifers, e nt of a T-cell response
ab%tn@ é‘Hhia‘L@é}‘FeH? O the wbjst i Vassae. Ongoprgtenrpd method of
s R RGE sl oy of b e
tissu|e| electmporatiopi .Many methods. of tigdue’ ele'clﬂo'pbratioh h:a@@ﬁﬁ]sn Hescribed

f ti bi
prev}eSIY. haVETS £ Bterpi st fPtesbtaohaahad forapisce: peapiaiing the
tissudGh dhé Qb &athf 4 pRiraitol deddid Ble&Hbtds PRhaBRPhE ?ﬁnm&lo? needle

si mul t aneousl y_ having simlar or inproved biol ogical

electzpdes\are riapgad @o@rﬁmﬁ‘é@l rt’«btlwﬁéerHRl—lﬂpﬁotlgspe of ithie subm comprise
[
mus%lg Egltrléf Ioiﬁgl)%t??u% ¢ nﬁ@lglcea%ijd é@&eesg OB %Xstgl%t gﬁl g%sft}/e tz&tween the
plurality lof eekedie tlesteodes ﬁcaxgamzsmst ih taa*ange‘xef efblom 0.81 -0 mg; and applying
ng1 veg b|o %hf@ activjty as used hereln refers to

an e cpk pulss t?gt & ity o ngedle Rlechedss Whersithe glestrical welﬁe allow

pituitary hornones. A skilled artisan recognizes that
3999379v.1s@am/oexspodi nents t he enddded functional bi ol ogi cal

equi valent of GHRH i s a pol ypeptide that has been

engi neered to contain a distinct am no acid sequence

whi |l e sinultaneously having simlar or inproved

bi ol ogi cal activity when conpared to the GHRH

pol ypept| de l\/bt hods knovvn in the art to eng| neer such

- o o - o e o . s o e F A/



gr ow h hornone rel easi ng hornone. [0068] The term
"growt h hornone rel easi ng hornone"” ("GHRH') as used
woeseion78s def i ned as a hormone that facilitatBsT/U62005/025747
Fs&fmlates inel @dge” Bf<"gr owt h hormone, and in a nuch
| esser extent other pituitary hornones, such as
the 1?&?419%1'(1%{3&9891? go TJ&%CE t%rtmveg gt eﬁlﬁécf(feggé‘lfsn%ﬁ%ﬁfec %‘ahﬂlonally,
sequénce” as used herei as a
the @Qelpid atidg eﬁbrﬁisﬁm I&gnsltﬁlgulmzt}o rajsoaeome gy @SSBIIaﬂS‘fcctlon famhtatmg
el epents. [0070]. The, term "i nmunot her apy" as used
POIYR@?thrPr@é;PéW%dPBIYB?RPdFr(%&Pﬁslﬁ‘t -gHBM3)onot es or
enhances the body's immune systemto build protective
anfadaefli ©SAtBaindMshéct '0f M GurtdAB it TP a RettBd B &Rlnating a
condition, prevent the devel opnent in a subject of an
Subjﬂfﬂf edthlsamtlmdmnmpmns ach:mmng mertlssme of ghedsubpact a nucleic acid

di cation 0071 hed. c IIs »
expifgr ForsBugt b ol t R R Rortpitfel G infRlosdpnd R GHRH™); and
thenNpré@idaiy addictinenalthé léﬁll_)rl%tclna&i dmdanueffiective b riadueeshti-vaccine

into the cell. [0072 he term "nodi fi ed-donor-cel | s"

antibodiesda dhenabisch Tl preteried GHEH exnrsstien penstrigls aredesciiied above.

e

delnl'dry of lthé IGHRHI nudléié "acid éxpfésmlon donsfhldt ]Iolthe IslibjéctW Ih! preferred
! 1U 1 -

embpémf@} e Vaciis 2 llidiced 4P Q.8 YeahraRb ity kit GHRH nucteic
acid’ éfg%élohocoﬁ‘lsmtecwl@ ihféatioh Seng&hbé/s%sedadc%g tﬁatsé&h;{ﬁfsﬁa killed

t can regulate transcription of a gene.
mictoerganismsc lige ettamiatedeongargsins; cnubuwih entigans;' toagldu@éxgens conjugate
herein refers to an f an_i.sol at ge
anigfn Grroihe G efre AR BiauBro Tl agpRelsgoagpproduces
imnfuana el @ sPéciRe ditgase3NGaEin @b activatiérebfMheamASSysiem, antibody
vector" can al so be used I nterchangeably herein. In
formpsien; fapé/oengedtingenf sa T-rell jangdloit BoceHu esspprseadievever preferred
embgéﬁfe%tc‘ss 'o? "hé og%r{tl%ﬁt Ilgﬁ)sre' ﬁi%svac%lrm gﬁrsp téﬁgcnb@d above. In more
nuc de Sequence 8 nt ; untransl at ed

preféxe@l embod\dnmnes nhé Ivmqmwrmﬂarverddhebcmucz days theals@nueindsys after
[ %erest and the 3 untransl ated region_are
deh\fﬁszér at i Ye| PHRH K sycleign geidn Sypiessienpfastbein by apther preferred
embBHm P! fﬂeGﬁ-ﬂ&‘Ferﬂﬁ?m@facidnE%r@?sﬁod Soh&ait 3§ &id1ibded NRing tissue
pronot’er term fragnent™ as used hereln
electrefparntsort, with studrsfeahon-fchlytatg il geptidanded DNA
rml ecul e. Although the fragment nmay be generated by

QBT TR BE R Etor RN Sallhla of SyBloving e

cllnl@@lnﬁﬁtf:cbtﬁ& ffer gmnmfe@he@h halleRsd, rdfc‘at V@Rindiedesubjeen having arthritis.
par ent DNA nol ecul e. The terns ﬁr essi on vector

The mshdecosmpiises Psaeratiag a r@#scleé;@pw‘e@st @ Fibech Stithep plusality of needle
elect%ﬁ? Ay ﬁeeﬂéﬁqaet;ﬁ/e ggﬁ%&g '8?[1 ?;érléctrdﬁ:egé %ﬁrﬁgﬂr}n%&ieippaa@ggq&elatlonshlp,

delivezmgeinto, thermsswie tissub adi the sttgedt raEnmﬂele mtnd[)bdﬁprmsioaoudnetruct that

pl as 0075] The term' j,ve i nked" as
em%@%da r%P‘é(F%g‘Pr@%"é‘Fée HIng-RormIAng 8%&&%@5 thap, ap amount of
expresiel CGARAC i e fBAHR N edtiAle BleCvAdcHagEn tﬂs&ﬂﬁé afridv €applying an
abil'ity and not physical |ocation. The el'enents or

elecwicalpulse toghaplrauy abn@adbf eleatrodes a\rlmem thez@@ctmal pulse allows the
cCO I|sh|n a_desir oeratlon IS I ni

nuclgc acgz? exprgssion yo%ﬁ< £t 1o Ha I In%usﬂg a?ell fnem, £ g Zﬁle pr%ferred

rang @ ©HaF yhgf efrmuel et ®oid Sx;ﬁéssﬁinfdwlﬁwﬁcﬁ $avifiga deﬂﬁécﬁc@cama’dlon of
sequence to_be in a tandem.or adjacent order to

he
polyob@#ta@m%témplmeak% is dedoyersyl imqethe anwsclessspe 1of dhe,subienteand the
3999479v8Li623)8/0088 uUsed herein reflgrs to a bi odegradabl e

pol ynmer of L-glutamc acid that is suitable for use as

a vector or adjuvant for DNA transfer into cells with

or wi t hout el ectroporation. [0077] The term

"post-injection” as used herein refers to a tine
period fol I oW ng the | ntroduct| on of a nucl e| c aC| d




within the I I ving organi sm 3999379V. 1 108328/ 00266

-2%1-0r PPttt ittt it Ht "nif" al B
waRooe/ol78" AL, ol s 101 I 11!, . r "BPCTIUS2005/025747
“Itl'ﬁ“w “{0@78] Prre tern1 plasnld as used her ei n

refers generally to a construction conprised of
{
nucgi‘c,lr {:cﬁcli g%}frgéd umﬁlp gfx@mgt%'&%ﬁgﬁlk)ﬁségﬁ s%ahc?tgg tllyaz gﬁtéd&s Qofpeptide having
an amuj@ pafdequehge thit isht EastSofaidedival tPhasniatied GHRH of SEQID#14.
nents her e be u as_vectors.
The i RTEH iiclot 75 akereion fuRicls SoPRERe biRccoabisa least 97%
1derst1e51| Y& dnblieMpRATLOP | @EQIE#QB)M @&k YPAVOI® (SEQID#24); HV-GHRH

m croorgani sms. However, mitochondrial and chl or opl ast

PAYINZS v ID#26); e rpigmvd-GHREr 9A§’@§2&r dSEQBI)y dog pAV0235
SeBigkAZbe R BB IR SATE PRy i

pA\abz39v(5@Qsml#Jse)gtovm BAVE240 Qﬂ;mmwxﬂﬁ&téhepAVO%l (SEQID#32);

t herapeuti c range of a therapeutic protein
horsseinA Y 440 SEQERS) or hinen BADZLS (SROLSHE 0o Fe ey gucines

com[ppigé3 Oi1d Enichd, axﬁ’églléi |elcl:‘)e/eo biaRGted eéﬁ‘ﬁ?ﬂ%sms Oy S {ggnsa'i toxoid

voltage Injectl as used Rerein re
antlgqqgaccauwtet frdigens ocatpebtype of vainei they \mlnermatredmad pihtalkaesubjects
aci d ecu into the cel

body PQ%#‘FS%‘BR}‘“%W( fa i"‘r?&e%thF é‘&séfiﬁ 724 Ci}tﬂ‘bgethsfac&r’%t&t“r pltheyimmune
systélﬁ afi®doa g Fdrinati SN ndR) bradBAPS BATE-ce1 aRd/HEBLRRIrbippRse.
form ng passageways or pores. Conventional devices of
this 23l/pe are calibrated to allow one to select or
adjl0@32] ¢ heAd&trtheasp@et phdke LHPERY iNYSNEOTY cOmMPTigksr At ¢omrposition

b i R e I R -

hormcxmec EGHRHAY andial vaceinyg. OThe (pm:fe@d:d hﬁdflslcozfmd hﬁpressmn constructs
i nventi on, Elartlcularlgo g ﬁNA gnent s,

compipy secsenien hab it il 0 daatorho movss pavhe (SEQIDASS); ra

pAVIROl b@mmwSﬁ@ -GARe %A\széa3$§5qlﬁ#§§ﬂ UGBS -GHRENDA V0225

t hat fcally contalns a bacte
(SEQHb#ZGd,adcpgmAV@aaS &SEQEEYT);abovame pAVOLIG (SEQHMZS@;ncat pAV0238

QR R AR RS0 S b A e icten

pAVE2a$ (BEQIDBIBY Bérse tpmr@w(smmm)%% hueddnl $AV0226 %SEQID#34)

mni-circles, that |ack both the antibiotic resistance
The geﬁéerrgﬁdvaq@@e@ rqogintises killedl microprganisbay @uetat@nuabd organisms;

subu};% l§e 6?&?0?1(1 \?}fxttlgéns co]n?l?%% %&ég%ér grs (S)ﬁﬁsr ?yé)F gjrx%gQMat when

intrdduce int@a-subjeals tdprpesdices immahiyt) aapedils didease by kgusing the
associ.ated with viral yvect The non-viral
activalign o€ Bedmmuipesysgmprsthady %@@H@%aﬂnﬁﬁpf SESREDS efma T-cell and/or B-
cell feRpdisbl Y due to the use of "species-specific”
conponents for gene delivery, which nmnimzes the
ri sks of immnogenicity generally associated with
viral vectors. One aspect of the current invention is
that the plasm d backbone does not contain viral
nucl eoti de sequences. [0082] The term "pronoter"” as
used herein refers to a sequence of DNA that directs
the transcription of a gene. A pronoter may direct the
transcription of a prokaryotic or eukaryotic gene. A

pronoter nmay be "inducible", initiating transcription

in 3999379V. 1 108328/00266 -22-B 12 i "totargt ot Jdi

jj"" S AR T I I A Y O N O O N A
Lt UsS0 0 J L d 0 o, " 4 0 1 response

to an i nduci ng agent or, in contrast, a pronoter may
3999309811 @3e23HA6¢ Ut | ve" mherebyl&n i nduci ng agent does not
regul ate the rate of transcription. A pronoter may be
regulated in a tissue-specific or tissue-preferred
manner, such that it is only active in transcribing
the operable |linked coding region in a specific tissue
type or types [0083] The term"quality of I|fe or

g, o
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[0084] The term "wel fare" of a subject as used herein
refers at a state of being or doing well, performng
wo zmke14asd activities at functional |evels; cordi/usmns/025747
iof healt-hi.i happ! ned &) and confort; well - bei ng;
prosperity. [0085] The term"replication elenent" as
| ' DR&ME cid sequences that will
B ea E??@(?&I??;?Foﬁﬁgf ap zys:(r;ngd in a specified host.
On Wl led. in th I I bi '
r ejggjr?il] ze ﬁ'ﬁg{ € tlhgh?‘(%%lp?%g{? (l)eﬁl%teél Eél{rpnean% é)Jrrré:;\[gé{i ar;w%%ﬂl?g ePhOSphatase
(“SHAP”)i grorixt fdlioWihgdhje@ion ofted e avitheadiffereketorgentations of a SEAP
pronoter,. a ribosonmal binding site, a selectable
expregsikgPlagiBide sequence, and a origin of replication
[0086] The term "residual Iinear plasm d backbone" as
Us§goIAG’ e PighPeR LIRRS Bi¥ode! AMRRALIP eVl CiPk&S81 dind pSP-HV-
backbone that 1s left at the end of the process making
GHRHéreatedlapimalsici d expression plasnmd linear. [0087] The
term"recipient-subject” as used herein refers to any
Spegd of .t he j.mad A Ki Q ei +
ol o° oBieFe 3 A SnBART R BEG e perpentpge of CD2” cells and
CD4TOmaisRS whajvecT cellPAS&y 0Thad tlerafter tre@ieat, Manplr OtsBbWs tikSratio of
d herein refers to any protein that can be used to

us & I n .
CDEE (GI#5R npaleg of st iy Hayfe pest-tgatmen{awheein the values are
' i 4 at fooir anscription in response to an
pres!sﬁg%géﬁlg&%gegtﬁu[ dg?sg]oot+he term "secretagogue" as used
herein refers to an agent that+sti r+rul ates secretion.
For{0@36hnp| Bigure drsbowk thed tioGB45/E€0& ratipoigsegriiGcantly increased 14

22311 >l
daysngl%eercv%lccgﬁatltpo%t w%ﬁ %lgﬁsqu%\L{P%@lvg:?}?’ %gchPH% ?900%%1’_ éo/w>s' thét r'ecéil/ed the

GHRHIpRhid 8hdn@nipakdias @ofiroldmabls, tharaaneictreas ke CD4*/CD8*
pituitary when delivered into an animal. G owh

ratichgiringribe pamnepesiodpiitigiantite0.08; a growt h hor none
secretagogue. [0090] The terns "subject” or "animl" :

Eis Am hfir‘]ﬁhpe @fl&ﬁ&s‘tha%ggéﬁam%bﬁﬁi% o¥ R&varL Ak is increased

preferred e I ment’s, efers nore
at 14 piags faftem tHey S trooundn@may alBiocde)resicinatide dn animals shasseckived the

r. pets (e.g. cats, dogs, .etc.); k (e.g. horses,
Gngﬁé’.]‘)S,Pmﬁ% 8"&‘%“ 63‘85\%@3 %?Wgﬁ?mmaﬁshg’ 5 @ﬁ%s, pigs, etc);
and all others known in the art. [0091] The term

"ti[oo3sE" aPiguPed shewe itk boyedondiion dcéres hifRéifR9 thted with pSP-
simlar cells and the intercellul ar substances

HV-§HRIE ureasus gcontrels atp0G ke B0y Bodwsondition iscores diffiered detween
' ] egation of simlarly specialized
treatgrgﬁifgr%%lgs?, Ifﬁg%ggg’f ormance of a particular function.
For the scope of the present invention, the term
t i §8039] doeFignnpd 7rshbes the waeightldf thé arimals Gustpé vEtDtheofSP-HV-
[ls, or culture of cells, hi .specific . L
GHRHsxprersing plasmid qompard with @%@é&%@b&%{?@d@%pw%ﬁe{ jjection;
anot her enbodi nent, the tissue is not a plant tissue.
A $6040) ed PighiS85hdvRCORBIEERSH M of PAS0222ELpEQIN AMA,
tissues in the body: 1) epitheliuny 2) connective
tissues, including blood, bone, and cartilage; 3) ,
nud@Q4d] ¢ | sEigure 9 plipwe)a seslrigtion map @EpAN0235 exmsessidneplasmid;
enbodi nent, the nethods and conpositions are directed

to sf ef: ' ol ' 9.

or A9RT0 gt 10 053l A et BEPEVBodd Ssieh plocmic

as used herein conprises nucleic acid sequences that

wi [0043kad Kiguesnl] shopiswagesrptiasmapaf pA Va3 teenpocksidngiasenid;

product. One skilled in the art of nol ecul ar biol ogy

will recognize that the therapeutic el enent may
3999379valiosdmoodaeit is not |imted6to a pronoter sequence, a

transgene, a poly A sequence, or a 3' or 5 UIR

[0093] The term "transfects" as used herein refers to

introduction of a nucleic acid into a eukaryotic cell

In some enbodi nents, the cell is not a plant tissue or

a yeast cell. [0094] The term "vector" as used herein

Y



mat eri al designed to direct transformation of a
targeted cell by delivering a nucleic acid sequence
WO mioe/01413t cell. A vector may contain nultipl ePQETSI00§025747
k&l ament 5 igdsi-tiEidnal Hy*and sequentially oriented with
ot her necessary elenents such that an included nucleic
aci 99 . - 24 .
rr A00adp?) il 12 RN o Afp SRERSVRE Efesifon plasmic
transfected cells. These el enents are operatively
| i f0045] ThEignee b3 Sloxsraasstiioon/meap of PAVOR3Y expiresswnpidsmid;
plasm d that contains all of the informati on necessary

col P04 oo cBRurE EF TR r Lo Eitn bER RV OZAC g

refers to a nucleic acid sequence that does not
COOGY7N 2 Pigar®l®showd DRREctiGNthap oBp AWOL Y] Apsdsgo@pladmid;
an untransl ated region, but contain el enments
including, but not limted at site-specific genom.c )
i ndQ8ht i JIBRES 190V AeteplEtgtipr maPnal P 8;933? SXprepsie; plasmid,
andOr the binding site for the tRNA priner for reverse
transcription, or a nucleic acid sequence conponent
that induces a viral inmmunogenicity response when
i n§@049%d i Rigure b7 showsawsstriatierymap obpA VAR2Gexpsession plasmid.
specificity and activity of tissue specific pronoters,
causes transcriptional silencing or poses safety risks
to the subject. [0096] The term "vascul ar pressure
pul se" refers to a pulse of pressure froma |arge
volume of liquid to facilitate uptake of a vector into
acell. Askilled artisan recogni zes that the anount
and duration of the vascular pressure pulse is
dependent on the tissue, size, and overall health of
the recipient aninmal, and furthernore knows how to
deternmi ne such paraneters enpirically. [0097] The term
"vacci ne" as used herein refers to any preparation of
killed m croorganisns, |ive attenuated organi sns,
subunit antigens, toxoid antigens, conjugate antigens
or other type of antigenic nolecule that when
i ntroduced into a subjects body produces inmunity to a
speci fic disease by causing the activation of the
i mune system antibody formation, and/or creating of
a T-cell and/or B-cell response. Generally vaccines
agai nst mcroorganisns are directed toward at | east
part of a virus, bacteria, parasite, mycoplasm, or
ot her infectious agent. [0098] Efficacy of vaccination
or immuni zation for specific pathogens and the
clinical outcome after an infectious challenge are of
extraordinary inportance for both human and ani nal
nmedi ci ne. One specific enbodi nent of the current
invention is a nmethod of enhancing the response to
vacci nation. The nethod conprises: penetrating a
nmuscle tissue in the subject wth a plurality of
needl e el ectrodes, wherein the plurality of needle
el ectrodes are arranged in a spaced rel ati onshi p;
delivering into the nuscle tissue of the subject a
nucl ei ¢ acid expression construct that encodes a
gr om h- hor none-r el easi ng- 3999379v.| 108328/ 00266
-25-1 1t it 0 L HLLTT o A N P
H' >>' hornmone ("GHRH'), such that an anount of
expressed GHRH is effective to enhance the response to
a specific vaccination; and applying an electrica
pul se to the plurality of needle el ectrodes, wherein
3999379va 1emabvass cal pul se al l owg7t he nucleic acid
expression construct to traverse a nuscle cel
nmenbrane. A range of 0.01-5 ng of nucleic acid
expression construct with a defined concentration of
pol y-L-gl utamate pol ypeptide is delivered into the
nmuscl e tissue of the subject, and the nucleic acid

o - oy o o o T T Y



clinical outcome, or a conbination thereof. O her

specific enbodi nents of this invention enconpass
wo20060us3nodes of delivering into the tissue OPCT/I82005/025747
FEUET A4 SR nUE! '8t dli d expression construct (e.g. an

eIectroporatlon met hod, a viral vector, in conjunction

wgﬂ%&ﬁ% set,[o I-ﬁI.@‘?I?PI S @%@?(@P%ﬁ;@ﬁatl on

| ei c Cld ex ssion .c truct bei .
oQF o' 1 vl B nishe i cOnTel 5 b SFfiEH ih o ot R various
subsﬁﬁﬁi%ﬁé 2hd In&MifiSdtRhs MlaydROHad if 185l ifveorPHistldsddehérein without
aci d expression construct. Generally the nucleic acid
depampgﬁrgmutbmsmngndswﬂto%thelmwevmred into a tissue of the
subject conpr|3|ng diploid cells (e. g nmuscl e cells).

ad, spee b '
UL o Pl e BE Gt g€ p S RALITTR g HEcMUENSH foaf Shdin one
or riMrepOA@I uved Gidibin pinathei dal(rEESQlﬂIéﬁ&)sedGnhewnjmonfwnh the word

enbodi ment s utljlze other nucleic acid expressio :
"conpRing’ uties VRIS 2" OR "Bt MAY ZREANHYF HemeRIRiAp 088 niAf used herein
(8} ldrodBH pl asmi d, pAV0239
ano?&y g%gsoiaﬁgt @.I@Rs&%’dairm d." pAV0224 ( SEQI D#25): ovi ne
GHRH pl asm d, pAV0240 SEQ D#31); chicken GHRH
pl a[w]ﬁZh p'EhﬁOMll ‘(agElogDas 2ped h@rgmGHRHdpﬁi asmrmltmpmfc@HBH, or

|
syntyiecor gl adssiine, RodBi feaBey st G 48 g, HV-GHRH
(SEQnﬂﬂm Plg- GARORAF: (IDHD), Bi6Sthk- GIIIRHOGS]EQHD#Q) fdbgr(BHRH (SEQID#4),

ecific enbodl nent, the nucleic acid ex

cat- @ﬁﬁﬁ SEQIDHS), t']HE(ﬁHBWQ@g6 , ®vine-GHRH (é%QID#7) chicken-GHRH
I
(SEQ Y ors IR (SEQIDES, PRVEOERH | REguF, el pLazecHRH
(SEQI¥12)ic| kumamciGHRM pr@s&i)NH, c d8EQID#13) nthamiahe (EHRHQBQO)OH
. |
e IR BSOS S00 2% e o Sl 2 o

the encoded GHRH or functional bi ol ogi cal equi val ent
thego3| | SThdWelhabedily ff Prépyopsiths @b heR il ®ffedas the body
bi ol ogi cal | y active pol ypepti de; and the encoded
fat masp diviidnddly the titaldiodzwesghti val ent of GHRH is a
polypeptlde t hat has been englneered to contain a
t G I
ol 05T o; R blap CRURRSE sl BCPIAY BT ROME ¥ dofiped as o
metlmalmmaemhatt@ thieh evéghiRHupritl onpaaait mzlﬁageﬁa:ﬁt efithorbesrentangfotier farm
. specific encoded GHRH or functional biol ogica
amné’guivalent thereof is of fornmula (SEQ D#14). The
ani mal conprises a human, a food aninmal, a work aninal
( e{ﬁDSSf‘ PiThe AW “cSRQED asQ@@J h&EinGiB 'd@ﬁﬁ‘é’!i) as Sl & M&e transgene
(e dog, cat, horse). [0102] The current invention
expr&$SsQ31 Yskarai ns to met hods usef ul for inproving the
cllnlcal outcone of a patlent after an infectious
e bhis
III!IpIIS%E r eat IIglngg‘élnasu I)l gv\ﬁlﬁe I‘asursngacI %%Iéédg i %eﬁned as a

trangmlﬁons 0P pl ﬁmntvhichﬁ'lsult'fhﬁ tfmma@bmofm Iviestess sueh iay er limgr DNA
nucl ei c acjd expressi on const ILI-(e;t t hat. encodes a

frog@ e koA ERIb- e Peme| BRI AYMe e @IRFrF Gpm clectricity, as in
cleckbA ki3t 1irolceql £t AEMINBARI hor eof Tnto a

ti'ssue, such as a nuscle the subject. Specific
enbodi nents of this invention are directed toward
i mAAS7i ng Theeteyac @pdlagirggion’égp@s@ehwwnt reéeas ¢el agy ippeionsof the
I t RH Rt aty Pl asm d :
ON Rt TR0 SRR AR PR, | Aot oo
sequefetd ffantiny acids ctairdcdetistid bEa speifopttRieptide.vVi VO
3999906 Kloedes Of the GHRH or hgol ogi cal equivalent in the
subject is sufficient to inprove vaccinati on response.
Thus, if an infectious challenge occurs at a |later
date, the clinical outcome is significantly inproved.
It is also possible to enhance this nmethod by placing
a plurallty of eIectrodes |n a selected tissue, then

o e N a




El ectroporation, direct injection, gene gun, or gold
particle bonbardnent are also used in specific
wenboedi4aTent s to deliver the nucleic acid expreBSI/Us2005/025747
Fdorstiaéi tidncod! iHg" HhE GHRH or bi ol ogi cal equi val ent

into the subject. The subject in this invention

co es na A hRn, A pi

colpusst o, B Rhi"elivEn. o MVBIng 2 abud Bl € deffed as 2
meaf¥ offintadycing® HAkAAMInlo 4 Q8BS QDRGE a-c2ll-of iany rdcipitrt, bySheans of

B " i HI et gt ottt 1 :
chemigaly jor Ilbip}ogicﬂ _p-rpc:esg,,I %njectioB, Iﬂli_xin_g-; qlecjlfopprati_op,_ sonopgratipn, or

Fk e%?%‘?t'ﬂ’?;i Rkt oAtk nt therapy is widely
Con%g%g&?n ggficu ture %nd éﬁ?hﬁ%a 'y, with beneficial

effects, but generally, the doses are _ '

suih@es9phy sTh taginc Zohrordeadly idll’ easaitsed hdeadeds gefined as patients with
concﬁﬁcgrgs_nglfp ne%)réicG_l?tgs{;r%gt)?\zeso% a&r%gyt 'gegég%elgl?e}toﬁ{%leglejasrt failure, stroke,
demEfe) niehabalifati 6 dfief ali® draatiie, € EHironid ere@hlo faiRire, AarfHrIiRE theumatoid

frequency insulin resistance (GQ@Iignat h and Etherton, . .
arthrigggd raplsipkadisordars int the raldsaly, pathodoctereyipids gnd/pg hegpitalization

bone epi physis growth and cl osure

Oncéigéégﬁ%f%ﬁgg%g%?gn 5 (Bl ethen and Rundle, 1996). In

addi tion, nolecul ar heterogeneity of circulating GH

may00edy e i Tipotemntdonopsubjat’! enesddnheyeioveferanal any species of the

. h oSt asi Sat gzawa .et al ., 2000; Tsunekawa et. al .
anigd G G GETS PAGG™ e A0 MAHENES Pt v bleash for any
periéd OMfirhb Bufselthd fibject " €at ment wi th reconbi nant
exogenous GH protein rai ses basal |evels of GH and

abol i shes the natural eﬁi sodi ¢ gul ses of GH. hi

co@G6ddii st Throterm ydonps-csilgleasaispd betsinyglass inoany gellpdrat ave been
rem%gﬁ!hﬁ‘fﬁ) Linag ﬁn %Metsha% ﬁ)?'agg Pe Oﬂ%mtsilde}?éf &Son%;-subj ect.
I'n e prturtary portal rculation range from

about 150-t0-800 pg/m, while system c circulating
vall@ss] of Thwe tdror ffeleetrapoeatiop” tas adeduberdi®Ore3&® tpgd mhethod that

.90 atients wth acronmegaly caused by extracrani al

wtiligegh e BEes @ e var ROk Al s RGeS AP ERLS g i gh

(e.g. 50 ng/m of imunoreactive GHRH) (Thorner et

al [9063984) The-@nds HEledtisdI YIRS als “BldctiGoratiin R tuséd heédein refer

therapies (1-5 years) in children and el derly humans
to thepdminiiaationaf aatedestieqsl ewrrenhéo  Hasyigior gpll @y the purpose of taking up
a nlrc'c'lque a i{d]c x%‘éfe%ulesiﬂ?oha%%ll.c hﬁn%?lied' Q‘U%ﬁisi'eltcggmg%suﬁl%? Shese terms are
concentration or, In pediatric pattentss e
assodiatdl itat e feane “pplseth ehstricy fieldt’ N ‘pailsdd Cduprent @levice” and “pulse
slipping of the capital fenoral epiphysis (Cheval]jer .
voltage %w_c’e. 26@'@}}116@&1}&%@é@00§p{2?8 t:[lggtbg amgopptpd atgqn_o’f the electrical

Cas i . _

pulst i Sbperddie 0 0% HERES PR Rl 00D oPInyfioh aiBfiet, and
furtheanbrrle®wsihewtordewirm dd spett paameteistdmpiticalysensi ti zi ng

GHRH receptors or depleting GH supplies (Dubreuil et

| . 90 t hi. | S»s bl f. a d .of .
FeltpeDok T o <SngBaed ST FRRRE hePin 3 g PlolSei iy potive
polybeStRIEIf iEedv thiHo®h6hd reldasing Byrmigne. be nore physi ol ogi cal

than GH therapy. However, due to the short half-life
of GHRH in_vivo, frequent (one to three tines per day)

£2]

1 6 p
i nd9002k noukhe SR cerhRReseCHnation fespeRss | as(ysed hsreinfgmprises the
' r )i ] I [ S .

enheft b oty SO spEBENIRAT BY oA ol GePAERTT e fmmune
system Hasteri entitiody afoymatier; ohiigheraantit@dRHtiferst @ihancement of a T-cell

adm ni.stration i 0 ractical. A plasm d-nedi ated
reSpglﬁfﬁﬁf’gﬁr%ﬁ%gﬂe'ﬁé’gflg’égﬂfmm%er coul d overconme this
3990371 1bB1gooRks t 0 GHRH use. The-choice of GHRH for a gene

t herapeutic application is favored by the fact that

the gene, cDNA and native and several nutated

nol ecul es have been characterized for humans, pig,

cattl e and other species (Bohlen et al., 3999379v. |

108328/ 00266 -28-i,, ,, " i. . i @i ,i"titiod@itt o1,

A



expression levels (Prentice et al., 1994; Wlls et

al., 1997) hi addition, the duration of the transgene
W@X(mmwsbn has been short (Wbl ff et al., 19900CT/Thm05/025747
F DSt duCodss UL iprei Bus clinical applications have

been conflned to vacci nes (Danko and Wl ff, 1994,

(o 10988 0Tty SRk TR ROt cobARRE! FHRE! S herin i

a pol)q)epﬁchd thutehas h}tﬁa;tﬁicognml aclcbseqhmceffrom 8 edldeypa GBIRH polypeptide
was obtalned usi ng the el ectropqration techni
while|sgpglfagsenshy haingsigi ewnug%\sﬁdﬁgwg%l&&&ggy tﬂhgﬁ} cppgpared to the

GH]%{IS%&E@%@MJ fﬁw%gﬁdlﬁl ﬁi‘oid% gg gqlgtcslgmngf bé’ha’%ﬁﬁll? occurring or it
maydbé im@hﬁcmebyam iindividoal. dmugklﬂibecmyrsannrec@gmmsaﬂnebﬂse amglar or

sub neo unnrs

impiRyEY Botegica) sclivip g ph BRIt iy alfeinghy Thlsasing rowth

horB¥icE RS | ¥BkY pitaft 'hoﬂh@rﬁ:s( L shan e artean atecogm @642 ithat in some
Lucas et al., 20 Vilquin et al., 2001 rats

embpdm%thgteng}ded fg@m)lpnal\laglgglcglt qupvaleng gf)@;{RIémsda g@]ggeptlde that

I ) I § n

has t(bﬁgﬁh% ngé g&‘ftg rcogllpa(?%‘l 2 Ielf[gtuq féq\g%b chIi]c? s@cﬂgH{:éo &thlg thultaneously

haviap 2} .or thrqvee‘bldjb@cﬂtalddeﬁwhsn Ckgnmrai!\ltdﬁthb@mepolypeptlde
rel easi ng hornone (GHRH) showed that plasm.d therapy

Methpdsknepadn thepst i gnginepissugh 3isemicaceing ufle pitesdigppted mutagenesis.
prom si ng approach to induce production and regul ated
SeqH6y7 ON Phe RIAL %rbﬁztﬂ RotRée @GH™Ia8 Red h'éi%ﬁ”ﬁ defined as a
(Draghia-Akli et a 1999; Draghi a- Akli et

honﬂ@@zﬁa)lt reEltecttorgxpwﬂaambaptfahs@ chemichempssengasig |evet1t yisastéeh on a

targ? E}Od n%%%% crgIHEe(lil%g?)dlC Vﬁgglogégﬁg %21‘%%@}1635{,}{ H}ft action of
growth@oeth6id feRdsing BBfhater ation affects the electric field

di stribution, and subsequent results (Gehl et al.
1999: Mkl avcic et al 1998). Prelimnary experi

i nd9068] ed Theatermor gravwﬂarhgenamﬁ FafasHie hormons’ (n@H&Hé’) as used
C I t t
herefl REQ4(EiOR as & HémioRDINA (Elfilales ¥ HEHUIAEPFAEE LB gFowsh hormone,
and &ba miutly lesfer ek eat otbprgpiaib tanrhdrmoses) suvhes pralsetind  upt ake
into the skel et al nuscle has been well docunented, as
or mul,at ed

95T oor T {57y prBiaassie puckapid, seishies,” af iy diprein is

deﬁﬁéli dsHCDRASRqERIRE cbinphisih atff@mgw%m&wat& kslo Elefents.
expression to up to 10 oId in the skeletal nuscle of

mce, rats and dogs (Fewell et al., 2001; Minper et
al 100704 9g) Theafermo ugmunethetaant physadderrin sefotsatpoapy treatment that

pror%@?g’ 6{8 ér%%@% th% i%o,lﬂ( s ,nlnrr{d_ne L?zs.té;rll to .bu'ﬂ? l.p.r+tjeﬁf\%e. ir1t1!bod1,¢. ,that will

reduce thd symptorhs of Imédical cﬂ)ndmumcbrbgent tteodeyelophientiin 4 subject of an
i ncreas .the({é alnsfe |on g({ t?r‘he Iasmd during the
infeefjQus CPRATBPHRRARF 5?38’& dieed, for mgdicatighs- st api i zi ng t he
pl asm d DNA, and faci Iltatl ng the intracellul ar
tr3oenert THY R FniddefdiEdEnsapeuRa R foin RdefMed Qs Y QI8 From a

an active nmechani sm For exanple, positively charged

subjegithai haverroadditienabpudleie acid sauenerinirodunediiet theresll.
negatlvely charged PLG | inked to plasm d DNA through
pr ‘[’6(?)'2?‘ ’PﬁeeL ?Jlﬁ&i 08k -celbens ﬁgbdeflégﬁxr defer 16 afl Sonor-
is applie e surface protelrns reverse rection a

cellsatbat hagt had a GHRIienzadivghrudiiéacidlsequehesdeliveredess t hat
substantially increases the transfection efficiency.
[0107] Al though not wanting to be bound by theory, the
pl asm d suppl enent ati on approach to enhance the

1999 QQQbABbE I esponse and tQoLnprove the clinical
outconme of a subject after an infectious challenge
descri bed herein offers advantages over the
limtations of directly injecting reconbinant GH or
GHRH protein. Expression of GHRH or novel bi ol ogica
eqU|vaIents of GHRH can be dlrected by an expreSS|on

. e 1 . " o



el ectroporation, |ipofectam ne, cal cium phosphate, ex

vivo transformation, direct injection, DEAE dextran,
waonsoa7son | oadi ng, receptor mediated transf eptT/082005/025747
i dr.ope of edhi-l € thofBardment , etc.). For exanple, it

may al so be possible to introduce the nucleic acid

se ﬂﬁ@ e that Gd :

bi g og?cal ﬂgeq Slggaﬁ%?%cugaEer €0 ‘Eseeétﬂf%%h% %? tt(h% ’%°é?‘i“é° that is
delivdred o & sultjj &t thddyar ieplatertemmstipintdia geré.l s from t he

body of the subject or donor, maintaining the cells in

ul then introducin t he nucl ei c _acj,d enc
4{‘@[&? by ﬁh‘?v%ﬁ“inet"g}‘cgf ?Fg‘il [FERIS ST tjonsé‘“%‘u:t"r“o‘fz?&t('f g’ﬂ%‘h refers to
jlﬂéof)ffﬁﬁ MIINE ErRtie! USRS TBRRHSing ei(m\{élé’l@ ac1d codmg for a RNA

transfornatlon direct i nj ection, "DEAE dex
capabimiafabting tremstnbgd r ddepteym [Yexprassean tvreatmsf eqam elso be used

intep 3RS Y, Thaoraar eSSt Bles agid expression
consttief sth Rﬁ)_lﬂes 0f PRIMAI&S b ridRbEEd s (?hbﬁceetif iMieYeat; MR O3F) untranslated

The GH sequence can be cloned into an adenovi r us
regiQns cyhsreip rth%nroaumroﬂ&g%@a@% spaueracaif inteEpst and vkg 2quiianslated

I n
regléﬁ %ggf’gﬁ ptv&?g?lﬂgg& gfi até r#\%%%k&'gségr%fth@%ﬁ?%g@%hﬁkn% of interest
is r@rdmahtbg t(tlarprbmotemnﬁhexam \I\?IDNACdegnmmtbak igedi herwin refers to a
| i pogones, and [ ntranmuscul ar] y, intravenously
subsili3lp dobalh Saated I Basmelsoyles @%sggdﬁ%éfag@snt nay be geherated
by dily- starldard Klolecular Jo]-olog' ¥ Wearls knbwn 'in ‘the art, 03884 embodlments the
dm nistration as uséd herein refers to the route of

DNA rftagnthnttor exprefsien verstruct isrgeoeratadeyy m’striDNAmdmgqstlbm of a parent
n_can be to ata

Ad
DN atioattf" The*leh o BRarSien Vesior T aexnless Barspsten s, dexpression

plasiifid’®€anS¥15é BB Ged sHtbrdh&ige a1y OMItHdugh ahd p%hﬁﬁwtéche may be any
present invention can be used for inproving t

t he
stan%ré andlequilasbiglegyBhkerdageny, 15 3pne embpdinzents the patert POIA wplecule
1saéﬁSP¥FCt°r to the body in order to establishing
Tol | ed expression of any specific nucleic acid
sequence within tissues at certain levels that are
us¢0ans] f or Thd &smi Hepeeativatye tinkedypise nedt hdremnreférheto elements or

referred neans, for admnistra of vectar.,.and use
strucgipres gt ARugleicardd pesuencs et 1 ‘&i‘%&) E%QE?I?%%‘%HBH\@“ not physical
locatlgﬁ-oﬂle Miafeh® GthRtb@Vae Chsabib ‘é? cﬁ&%h&téﬁi’edttg' A@bfpHEhing a
fromthe extracel |l ul ar space after si

desuqdj epsratm. oft [sl\mcraanztrdcbesmsofaoslmamylsml i mlsqoertsth@mt is not

or.. cadlojd into the ressji on of by this
neccirhonr Slinenl S SPSheied 1 & nEBE AR HOnfiee ooienlm, g lafem or
adjab@twk@b@@d@me@ linkether enhanced utilizing in vivo

el ectroporation. [0110] Dellvery of fornulated DNA
vectors inyolves incorporating DNA to nacronol ecul ar

cohM8kes Theatertmdepyd-ehtuste o@PéGby a2y eusFﬁr}g‘%t’mc@f?rs to a
biod?%r%g%lﬂgg?f ;i eg,%f ;‘I‘;%lt ﬁﬁ’rﬁé Y48 thitAk Iitabl R a@%s a vector or adjuvant

et c organi c conpounds
for DNArtgasfec imo ngltsumidls or Whikout lebecroparaticst i cs of t he
conplex formed with the vector (size, charge surface

ch eri t| S, GOnposi tion) dete
o1 S0} P The 55, BERATGRIED, et Mefie 854 o f izpe period
foncﬁtlﬁgnﬂm ﬁltﬁbfdu&thﬁl bOi MutRid uid fchgretid et Q:%niairﬂ&[Bﬂé‘roIolgaﬁs nucleic
interact with specific receptors on the surface o

acidj ssgwgnice renggding GHRH| or pbiplegies] gauivaleng theref into the cells of the
subjé&raﬂh'laﬂ&\?ﬂlg efxpﬂe 6Lib® gf e eﬁ@&f&ﬂ%@n@fg Scbut Whfle HEm6 ed gells are
rel ease m the endosone entry 1nto the nuc
withjrOth liviri@edrgargsny. can al so be t hrough use of DNA
39996anedRIobRES. DNA transporpers refer to nol ecul es that
bind to DNA vectors and are capable of being taken up
by epidernal cells. DNA transporters contain a
nol ecul ar conpl ex capabl e of noncoval ently binding to
DNA and efficiently transporting the DNA through the
ceII nenbrane It is preferable that the ‘transporter

o oy o, " ™R I A



and Methods of Use;" (4) Szoka et al., U'S. Patent No.

5,955,365 entitled "Self- Assenbling Pol ynucl eoti de
woedoswer7y7 System " and (5) Szoka et al. PCT/US2005/025747
BT Uﬁgrﬁ&t%v M iant HoFed " Sel f- Assenbl i ng

PoI ynucl eoti de Delivery Systeni, filed Apr. 5, 1993.

An e & 3 l.1 | v
B e
compﬁmil off extfclRambicthat Leactid material) waealbr ef a etremaﬂ tiaplb!n@tf DNA
are i ndependently and, non-coval

I oun
that 4 FeRNCaRGRHoRSBARIE &f Qbroraoqw@éﬁa&%ﬁ attq 35@5. fyagaments thereof,
maySReGdel o \re‘é&)??t ?fa§mﬁfs 29%1 RShbIE! ‘s‘ﬁﬁﬁdeﬁ@NAgﬁlgléQﬁlestEﬁrbcéﬁr or are

a proteln conpl exed a cationic group that binds
derivesl Db, bietaimpares (relfelsoatthcrrnslmmrgmmgz Boweyer matechondrial and

chlob(gugetsinp@g“ a}ﬁg;tg?% gp%flﬁ%leg/%ﬁéo i nex l'é‘?hlagglblce of

bi ndi ng both to the DNA vector and to a cell surface
r eq@QI9Pr ODhd Kéini aplgsthidC fleliatddxpere! Suppimenitdtidne| SMBsel Sherein
are organi c_conpounds which interact with the
refersst mebgel ye abewaciuRieektodive prolppgediexpaguse toe% dyprapeuti¢ Fange of a
ther R0 ol B SHRARES S ERERAL cofbecl BRo BB WL B bt
to the DNA vector and to a receptor on the nucl ear
mef@089he. Thetenudpeke vbitagenitvics, ’capablse vol‘tageeinwgtimz dewgce” as

ditr grting a tr porte temthrou
useditpibarPlai D A dap Aty iR perble LS Ghaities Spike of nuclei
ac1driﬁélbéiﬁés in@ &@tc'eﬂgoﬁﬁﬂ&%ﬁﬁtgmfﬂ}ﬂéﬁl \4{% a | RAERd puddel d fAedtricity to
hi stone. A third elenent i's ca l e of binding to

the t@stlsh t Ale Dpeldl ue@ﬂbtranertbem odeetabthent,s faxmiing) passhgeways or pores.
Consgntﬁ)%nila&evkc\ségcﬁthlsq(yg deno‘%lmr)rl?ged%g alllf)vr\]la%t 't(?)/ gelgeq o\&/ 'a{ifé?t the desired
voltdtg%f druigiftade Wihd te Qeamgobthe Hulsed Ofolthéw T Prifpf irfiortance of a

described in the Skoka pat ent cited _above. [0113]
pulspypaltagedevice iothe papability of thedsvics to fasilifate d?htéerm% ica@pﬂsagwns of

[

the ﬁl%rmgé e]%ﬁ‘ﬁ?ﬂ?rj’yp }‘i‘@ésa? ?rl\%a Eraglghtlng Wﬁﬁﬂpg E:rt'i:elfslad g rtl?(@éflggllll%.

bi I anellar, or nultilanellar fashion and an internal

aqleasls s p"ﬁlmeteﬂmr“péamrié@bk@nmétae usegbherbinerefaspo anstguence of

DNl ificrly sphRiRat Bactial cEiei,gT Bt isaarmhieng 3 Resjgral antibioti

seleétin"gdng, WhiRASREBScesSAG Forf 1he sPEANP Igﬁﬁwmrtﬁtdtﬂﬁtﬁét&cm that are
of cationic lipids and conpl exes contai ni ng DOPE which

trangfamegdawith\the nrqumpé@ﬁml% tiowener, mlaqmammlaamdsh@altedrng@t -circles,

that %kl bogﬁ) tlgeséﬂrdbllcgtg%r%gl o peérBP'ge hggt reﬁfnféaé on Mﬂe‘t et al.,

199 Dedjuet at hly, 1009 S’tﬂtbheﬂetcathl 1909) F@he emfah ®itro ﬁfﬁﬁlﬁﬁﬁcﬁexpresswn

muscle cells called nyoblasts nay be used to car
plasalai@‘?. A& tqtewmI§épée5flplaévsgemm@ml%theg%%kéﬁsmw with viral

i
L L e O
use gf ds;tdolehfspcmﬁe' pcmlponehts ﬁumgmb cbhmrgowm&ennmmlms thé risks of

he i ncorpor at ene e tal ned ver er| od u
it BB AL Pty SRS | Gkl it st Bureent
invedfiéh fsUBA thedplasthAlabkboied A6Eendt iS5t viRE AadISRideRBquettds.

I S i ncorporated into an exi sti ng structure, It Is not

just tol erat ed but nurtured. obl asts can easily be
ob{%ﬂsﬁbd b ft‘&R‘PnQr%@EII "eastysed hererny tferato prsgauenggiaf DNA that

dired' GhO'& ?Trgtti%ﬁnbfj n'ggig %ﬁg piuRBt e? a}% B 1 (tjrahQ:%lptlon of a

geneti ca engl nee I’'s can e easl |
prokbnokic wr tlkaoyriticcgeus.i Agprdmoteg enaydet hmiqoﬂﬂe”e ntltuttmgumhmptlon in
39993P9ITI1bAsloy266 KEr at i nocyt es may- be used to delivery genes
to tissues. Large nunbers of keratinocytes can be
generated by cultivation of a small biopsy. The
cultures can be prepared as stratified sheets and when
grafted to humans, generate epiderm s which continues
to ln'prove in h| st otyp| c quallty over many years. The

o o, e o o o o, o o



adenoviral vector may be constructed by replacing the
El and E3 regions of the virus genone with the vector
webk@awnt737 descri bed in this invention includi NBCT/US2005/025747
e i Ao ety LIS UTR 5 3 WR and nucl ei ¢ acid cassette and
introducing this reconbi nant genone into 293 cells
F & U
resp e f affinau RAESRRP L th SoRPRE o FbfoRE sy B BURLS Y Sherety
an mdmﬁmgtagemscmee nexregulae the raterofiramsctiptidnn Ar pramoeer ity be regulated

vect or to tissues |e di to expressi on of the gene.
in a ffpoe sacsifE PelitsigpoE 5 SRS pRlY f?ﬁlvernéraﬂéﬁfﬁimg the
operalyl@qfhﬁéd cécﬁngife%fim 19 arssé&ﬁc figsud tﬁﬁrcfr'tﬁfesnuc' eic acid

nol ecul e 1 nt© a nucl ei ¢ acid sequence can be

i nserted for introduction into a cell wherein, in

enb¥83irent Bhe ferm ¢awalise of Bf"ios Sheadth ralatdcquality efdify” of a SubjﬁCt
as usec %ﬁ grglﬁl rlﬁageall'g tc? %gta'rt%lguntég ¥ éllilgd %9 }Hiﬁle t(s) ?aéd tflexf %umgx% including:

theirC ﬁdshltamtdbmiﬁiﬂcdhdt WellbemigPtthd extomt g whivhr meyi creel able tdmtamtam
t he sequence i s honpol ggous to a sequence jn the cel

reaspiablg Rhysiqabsimetipnal apﬁilﬁteilﬁréuqio@pctwi langh {he degreg, &¢ avli“iil they
retal}qﬁr}gfﬁg gféﬂg)( gogﬁ‘lé’rgi@fbﬁte in i J@U%ﬁ{nltﬂés W?l?ib Fﬂénﬂmllgeﬁ{ fHeSvorkplace,

cosm Vi ruses acterioph
andﬂnmﬂnbmmhmuyes, and plant 3999379V. 1 108328/ 00266
-33 i II 1 I T A I Y I A N I A

U I, I 10" ml vifuses | i,ne .
on 0084 g P lerty iy elfpie oF aisubieg P gt OB oy A X Ghtg of being
or dBAgSwell apdriRminly taRke afd aédifi@datefinonldnze Mvelsh @ond@EbRlof health,
contai ns substantially no viral sequences. One of
happirgss andrgopfert.awell-RBIBBPIBWERB. | equi pped to construct a
vector through standard reconbi nant techni ques. [0118]
im PRPLERS Rk a6 Qfemeﬁ?’f & Fsell ey ab%ggs&fm}clelc acid
ge eti construct conprising a nuclelc acl
sequanddslAhatapididbsl tof repkicanign tof apdsmid ada spevifsainest aOas sklRNi\ln the

art oggpcgipéi:iﬁrsﬁ gge%{xl geﬁ{)érgges tlh%t:] gf%{ﬁ{cgté(g’g él%teﬂ{g%mclude but is not
hmlf%@(ﬂé;‘ﬁ@a%&a@l'é endtRdr deh@PRinft&ida ribBonSt BHIiSs siteDa k&lEctable marker
production of anti-sense nol ecul es or ribozynes
gendsegnewsi o agreginpfreplicatioont ai n a variety of "control
sequences " which refer to nucleic acid sequences
i@(ﬁi%ir y 'f‘l% e‘résﬁcﬂﬁ? ﬁﬁéa@tplla%ﬁm?gg d&gﬁé | QJ Ysed hereln comprises
N ht i on o n operativel nked codi ng sequence
any iﬁragﬂlenabf theyplasmid asickisodle| thatl i9 1efidt tHeoghd of therptrb@iss making the
sequences that govern transcription and transl ation,
n““?@é?ﬁ*@¢%ﬁﬂ°@?5¥€%@lﬁﬁ“vectors may contain nucleic
aci d sequences that serve other functions as well and
ar cri fe » Rs: oMarfyp
en@ggﬁﬁenugﬁgghﬂiﬁgg?a%ﬁﬁakgggﬁgﬁt fg%%%%ﬁisgsn] kdikSlof the
aninva & ingdoinswizewein engsli iede dorfonicellseantbe intredvstd &Dmaa donor-subject.
eukaryotic ceII particularly a mammalian cell. In

SRR ARSI MR BRP PR bR 58l £0: Rty protin tha

can QJ@”@B%HI fol eontkoll hthé hexphegsibn @l 4 geh& atfilethak s GAGBASAE @it rate of
with these hosts. The wvector ordinarily carries a

trangcgipHipR: it fegRPnss fqoan igducipg pEe8t nar ki ng sequences whi ch
are capabl e of providing phenotypic selection in
1 f8UBOPT MEfheC Qs - “sé&et@gé@%@” | {smigkddn %e?e’fﬁ%ke‘?s - ar?oc{g'ent that
is often transformed using derivatives of pBR32
stimpla@s sgengties nFdr eeaniplech grovrih anrr@newbxet@pgm esa,nypBFi@Qtﬂe that
contains genes for anpicillin and tetracycline
resi stance and thus provides easy nmeans for
399937¢l@ntdsigyiorsg tr ansfornmed cel2Bs. Qther plasmds contain
genes for kananycin or neonycin, or have a
non-anti biotic selection nechanism The pBR plasm d,
or other mcrobial plasm d or phage should al so
contain, or be nodified to contain, for exanple,
pronDters mhich can be used by the nicrobial organism

o o - .



3999379v. | 108328/ 00266 -34-[0120] In addition, phage
vectors containing replicon and control sequences that
w@eme/ooimpat i ble with the host m croorgani sm carChes1ssas5747
- 85 Tt AhSTIGERI-HY "W etHdFs in connection with these
hosts. For exanple, the phage | anbda GEMtnm -1 1 nmay
. thli ' [ oppi.nant _ . t @0: whiiC
stimfudt e £85sq St FEEP nOmi O HE pRIRET WIRG' fivehdCHhio an
anine® aGpdveth Hormond reldabing horhOielis h grawthtihermosedeadtetggdogsen d
vectors include pIN vectors (lnouye et al., 1985); and

p ctors, for . use i,n generalin [.ut at hi one .
SO0 T o bt tcus it e Gt PR RSRE Hepn Feffdiio any species of
the 8i#hf kLifAddr N AP ferRBBodRRers, Fﬂeﬁﬁlyﬁﬁﬁe specifRAlly to humans and

)i
~suitable fusion proteins are those wt
domigstiratedcanimald aused farbipglgi(eign catardpgshefc)j werk (egg dmyses, erc.); food

Bact.eri al. .host, cells,. far. exa .cal i .. conprising
(corpnghigkest Bt ighog Blasoro): Bpa B B ngPmif Bt an“Dbber o

sui table nedia, for exanple, LB. The expression of the

r eO0R1] nanThetedheitisuelt asarstdhereitertfas so aryllbaionnsflgmilar cells

as woul d bhe understood by those of skill in the art,
and ihe aniprealiilamgpbstanesst SURdingtthemn Agieds gréisat recogpjges that a
: i : - _ . i .
tss 35 o) FBafigRi BF BB spoati R Sl £ TR pllommilol B apartcular
functibh e Fog tihe snope of theplesent enveatibmrthe téror tissee dpes nadefer to a cell

. general L.y o t ween and. 24 h,_ the cells are . .
lmeg‘b FH‘Sé’S‘i‘Sé%“ Béc‘ggnf)’f F‘f"&ﬁ&‘i"i ‘gfn"eﬁﬁd asRegiic smbodient, the tissue is
clectr8fdratéalin WBE! an ARGEMIERRIMMR, BNHMNNGERSdt @1t thsue. A skilled

_pronoter is a control sequence that is a region of a
artisanicleeqgnizes i thats theue e fowr hpsic Hiskusist inathieohodind Daeeithstium; 2)
conddsAPS FELL | BBulnebIGED RE OMICLarfaBe SO Bsucl LndBY nerve

cont airn geneti C & ThEnt s &t Ic egqul aPory prot erns

tissueNdn ABp &Lt embodiyheht, itk msthols arl ddhhopiodsRicaliRcRido transfer of

. other transcription factors, to initiate the specific

linegr IANAdpto mbseletissye by plecniati®guence. The phrases
"operatively positioned,"” "operatively linked," "under
congde " 2k tehRdeherhsRnE CldnRink 0 RehsARYEiR confPBRE Altidic acid
a prondter 1s I1n a correct functional |ocation and/or

sequen¢esrthattwitlieadntorasl iatiorexpression o€ ke encoded geseppoduat e Qe skilled

. contral transcriptional initiatiQ nd/ or ..expression .
in 17 2 of malGHfRE ey 348 aptoRnise Jh By HfEamdiuif Efpieit i) include
but FEORRNInGEE B £pduRIsSsehlidiceS 4 hahdgens atlsmgos bdduencd, e a 3° or 5°
start site for RNA synthesis. The best known exanpl e
UTRf this is the TATA box, but in some promoters |acking
a TATA box, such as, for exanple, the pronoter for the

ma han l.ha n ti. 0l : : .

andV L, L B A S L 0 TR AB R AE B nucteic
acid-iBto-4 edkhryatic ctll. 'Inlsorhe einbblimednts] the cellliis Inbt 4 plant tissuie b ia yeast

oo™tz >"21m-10,,. 11 ,." 1" "..,.11
cell'!InJI , "11 ,." 11 11 i 11" ,i' late genes, a discrete

el ement overlying the start site itself helps to fix

t hgogyapce Phe teintvadttoPNas bdi Hek IR Fbfelf QNERHyEVehfllE MRA USlivers a

regul ate the frequency of transcriptional “initiation.
nuclgignacediinty a el ok organisip c Exawplen indlede plgbmid gertars,) pirgpvectors,
. r .tk t i e . .
ipo R P Rhic S e e 4o s ek B 0 bR onfiisca of geneti
mat@iad esigiseddovdisict aansforimatioa oftaatatgesddt exllatsy welivering @ nucleic acid
seqlgil%%fl 4 qi_l}h%? gql,}g gﬁi&%ﬁ?gﬁ@ qqliillgaclirg -Ermétfi}gle %grrl]e{t{qglen?&t? positionally and
sequehAIRC AL WithNbthbAhlRapy LfenfRhis! fiRh (AANSE tcRIded Hleic acid

readi'ng frane "downstreant” of (1.e., 3" 0 t he chosen
399950380026 Ne " upstreant’ prgooter stinul ates

transcription of the DNA and pronotes expression of

the encoded RNA. [0125] The spaci ng between pronoter

el enments frequently is flexible, so that pronoter

function is preserved when el enents are inverted or

noved relative to one another. In the timdine kinase

T . T o e




“enhancer,"” which refers to a cis-acting regul atory

sequence involved in the transcriptional activation of
w@2me0l4est aci d sequence. [0126] A pronoter meEBCHESHNE025747
e hatiur &b Eyids sogitated- @i th a nucl ei ¢ acid sequence, as

may be obtained by isolating the 5 non-coding
cassgt?éq ”&eeﬁaAsgﬁgé %‘.&J%Er{ gaindly & :ﬁ@cﬂi ﬁ’re% Qﬁgtted cells. These
an r exon a pronoter can be re err to as
elemean;okng epeaagvély $1n|ked1 afTlhy teran‘“‘exphasior vectay” tméersmma DNA plasmid
nat ur al | o?SEOCi ed.wth a nucleic,acid seg}%
thatl“&&?ﬂ@daﬁ Hef 8 %?%&Fﬁeé?a% 6%&’8%%% Te90 inant ‘protein in a
heteffIG8RI9eeH. Al ternatively, certain advantages will be
gained by positioning the coding nucleic acid segnent

under the control of a reconbinant, synthetic or
hed@981 ogoliee rﬁrmnovléarl bagkbeste” rast byed hesein pferdeer nupigic acid
n y C t ugl el cq.a
sl o WA YRR SL ARG L End S RAoBHS, 4 il o an

untrastitéie réglom)! bite temtainogletiRnenindudérg, rteft eict Hingted tar site-specific
enhancer not nornmally associated with a_ nuc| ej

[13 3y -C a'CI d

gen@@ﬁd@ﬁ&f@ﬂ% Reep and, invigrtad teaminal smsais ITgac)horﬁIl%Iw@e&marfor the

tRN?\ @r e RGLHRORT & &Ie?c 8did @%@H@ee&ﬁnﬁfneﬁ{ fA&f induces
nes prormte or en ancers Isolated from any

a vmalh Hnmunwgmrmtgr respaisar yben ansntrteé ukaviyoi iatlowe| integaatudn, affects

sreFSEPAEL o G HIRRER iRt rPShERS Ehthed Sl sencing or
posdslsafafCridkRité MRAUbjegYUl atory regions, and/or mutations

that "al ter expressi on. For exarrple 3999379V. 1

108328/ 00266 -36-||""u if 1 " "1I1" 1 ." 1! 1i il""
| | 10Q961y' 1 The term'*‘yasculay pressurg pulsg” refers 4@ ja'pulseiof |p|ressure from a

I 1" i
large V'OllJnélE of htqﬁédlt to fac‘llltate ﬁ;}takel g a: vector(ljmto a celll A kil ted artisan

pronoters nost ‘conmmonly U I'n"reconbl nan
reco@‘ﬂées(:t;hﬁ%& uﬂiohﬁtmndrdnlratdﬁ dfthiee Yastwalat priessuiee pulse is dependent on the

penicil]inas Iac ose and tryptagphan (tr r onot ey
tlSSt&ygltZ@n@J preaetb ot rﬁcm.aﬁg’nﬂﬁ ar fisthegle Rnows how to
NGEar nd enhancers synthetically,
deteilg%ﬁgnces %ﬁaf/tgfse gglﬁ%ﬁl ed using recomnbi nant cl oning

and/or nucleic acid anplification technol ogy,
i nd009di ng HeRerm) ‘ vapging oamuessti hereinvirefiarst hearb'oprpp@ammnékllled

micigogghR38 a1 Ve aibitedc T emiSe RRERL ahfiips. RS AR Conjugate

antidont toh @theprtgpe bf ahtsgepninelepliatthst When onduedd :6sUeNBRsts body
that, direct transcr Irfﬁt i on and/ or expression of
prodyges EHBRELY fot hsnecilis lispasq by Fausingahe petaation of thgsimmune system,

antiﬁe‘ﬂ;‘id‘glqu ﬁ!)'h' &d/?jrmrg t@? éﬁ;?t-[s Cf%lﬁélgl((frrt? c%:l kg Ifs@n d&ﬁerally vaccines

agaihst’pn'rctmgalﬁmsaam diyectedd towand et leusd/bant cé’rm&nue,rbatcl"emia parasite,
ef fectivel frect s the expression of the DNA segment
mycpplagipg, of Oficr Bfplioug aggntt ype i ssue, organ, or
or gani sm chosen for expression. Those of ski I I i n t he
ar 100y8] ol BERhAr ofob RLRENoDSNRAhAiYatloR Yt §ie ens and the
pronoters, enhancers, and cell type conbi natl ons fg
chmpiﬂo@émne%ﬁere@s iinfactions @hpﬂmtaé¢ of emsamleﬂdrmpqmnce for both
[ RY, S s b
hum‘c‘h? &nlfltn l(;)?:‘netdi1 n‘?e l'@ne gse% %fcr:lgﬂgg} : onsq{le Ig‘/FlgtC anntlchn is a
met}IcElV@ﬂ erﬁxmlﬁg sheOlrespﬁnsé e vadeinadidilC the DhAhsd g@iﬁpﬁsesspaﬁtratmg a
S s adVﬁ nt ageous i n h@e | ar ge cal e production
musaséemﬁ 1R @%qtérlﬂbaa plEy ob8ptd fae@ctror#é, whferﬁettér pI+59hty of
need?€clB&IdRIO 5&9391%5% 1n§|}%9&%%1é§0ns[h%‘%§iwﬁ?% ihiodR&du¥c18 B¥sue of
pronot er/ enhancér conbi nati on (as per r exanpl e,
the subgecEa kaelyiotdcyl expoessioarcobstruxt Bras end&deBa growth-hormone-releasing-
39993t poghZewaass epd. i sb-si b. ch/ps5coul d al so be used to
drive expression. Use of a T3, T7 or SP6 cytoplasmc
expressi on systemis another possible enbodi nent.
Eukaryotic cells can support cytoplasnic transcription
fromcertain bacterial pronoters if the appropriate
bact eri aI poI yner ase |s pr ovr ded either as part of




to characterize their activity, is well known to those
of skill in the art. Non-limting exanples of such
M o mge/ons37 ncl ude the human LIMK2 gene (Nomoto mrr/ﬁﬂzﬂr)5/025747
1999)h*hﬁe’§enat@statln receptor 2 gene (Kraus et a
1998), nurine epididymal retinoic acid-binding
ARl
orrﬁgrgeg i Q&B%ﬁ%tocglzﬁﬁz i %unngﬁgtg%}t@ssg @I—ﬁﬂﬁ?s )gffe%lgﬁ 1o enhance the
respahspmmZa(s){ec)xﬁc olatcigaion land applymg anmmcall'qpulsal«to th¢ plurality of
Lee et

nee(ilg §]f,ft]r'o$q§sbrperﬁlq t?rﬁ gf‘em ng\k;ﬁﬁ Svrs t (-? rq?ecl}éf: a(élfl eépraessu’)n construct
to tra06be aVMiuglle 8éll melrﬁ)?Zﬁe AnﬁnAFéJ oR0.MLane) 6t nﬁ‘c&lg@tzﬁﬁi Ex@ression

cell adhesi on nol ecul e- mendro et a
congtyueg with) mdefnpriecroewnmtlemé @pbehglut@mgty mOIh)elepudWsdﬂheered into

the %8@1? tfs\%\%é 8%5} rﬁ'bﬁa%g an‘autﬁe n%glel%lpgéd ]eg%(ek‘swn Eorgsguct comprises a

seqt&h@eﬂﬂﬁt elﬁcoﬂ%a)poiyp@ﬁmdu‘d(lﬁvﬁigﬁlbn amany adid séfl-lhleflctepihet IYEt1éast 90%
tes, MEF-I| si -1 binding sites, and
ldef’&fﬁ%‘at?lﬂ&!ﬂ edeliCHATL of SEQ@B#Vbt Thsenetpist sHpieeiscogtprises a human,

a nﬁﬁﬂh&rﬁaalmﬂﬂpgleﬁioﬁ HiRID L hSrse, [0E 2 Wb RUSHRHE Wiul? lfﬁé}e aare: many

~ synthetic pronoter is’a significant inprovenen
indi€agorsi ofS tarpecd irespomss mawmurmtlonnaefem mgamplag/mgmpnee 1ncreased
onoter, and its use. (
spe S ARy ofery eI e iinss Bler o infeRusciiieligigey h improved
clinReOvIREIRe, (08 aSoninatioR dhered¥O - Other’§Reifié Zmbolifinéhts of this invention
preferred enbodi nent, the pronotér utilized in the
encompash tviaoaud owden of dgliveringuintoofife tssue mubedubjncta&mmucteyc acid
cxoBh P ELAR b SISRAERYR AEL AP ER ] EpBlpgion vi o
ca.rrbr,rhypmgerﬁetrhle@u&ndr Ledmbifgich tnayéof)e used in accordance
vvlth this errbodl ment of the invention. In an

t[&;@it i Vg (ﬂ a natural genl C pr onoter is
rigcands Ry rred epbodimant; inclidas thenpiglele agidr expression
ha
o0 -V SAEE 0 L 0 G B A o oo
a 0.0:ABuglof datlelzazad oxpmmm@mstrﬁ’clb deemlly ¢he Budddic laceldexpression

rtjsan.is aware that these ases .may..Qe. uti ed
condyel B iy redioh 2 dots OF B! EpDBRPE APIpl Crlls e gomusole
celldhe present invention. | N TIATI ON SI GNALS AND | NTERNAL

IBCSONE BI NDI NG SI TES [0132] A specific initiation

?nal also may be required for efficient translation

O] ng et tiFt srecifih embodimenhthe nirdeic deid: ewpression construct

e e —

embbdintantst tblizecatiemnuoiy anideekpressioa qmm@tvuomhs(h g. Qiﬁoptimlzed bovine

G wran; R Vst LR A H SHRE Rlastbid A VAR G IDH30)
HV- UHRH \@ﬁisknllfm%wvbm (SERIDMS); atdvﬁg tcﬁﬂﬁgresp k&'gfii b&AV0240

‘in-frame” wt he readi ng frame
(SEQB}Y skigkemE#IRE plastuide IIA%@&‘II&(SEQHMBH hdogrGHRHE plasmid,

PAVIRAS! (SRR I Bk i A RIS QIDRS Roe rrn

plassiyd) piAct 0249 (SPQII®4I3)dueieyGHR HEN Adnfid Sh AV OZEY (SEQID#H#34).
enhanced by the inclusion of appropriate transcrlptlon
enhancer el enents. 3999379V.1 108328/ 00266 -39-11"
t 01011 |'In'a fourthlspecific lebbodiment, the nucleicldcid exprdssiondohstruct
[0133] .In certain enbodi nents of the invention, the
furthgg corgpripes; artramsieetioyiashitating pelyrsptide (e.gi R@Qar)geé Ipelspaptide, or
polyq{ glsdgzﬁgésie)t |‘§E%‘e‘2ﬁt1§ﬁ§” {Hegﬁfgfe’r g]d %%r%ggugﬁs éoq@t]ruct into the tissues
3%wmmhoennwmﬁcannlng nodel of-26- nethylated Cap dependent
transl ation and begin translation at internal sites
(Pelletier and Sonenberg, 1988). IRES elenents from
two nenbers of the picornavirus famly (polio and
encephal omyocarditis) have been described (Pelletier
and Sonenberg, 1988), as well an I RES fronra manmal i an

o o s o ol o~ - A NN AN\ 1 N~~~ e o




5, 935, 819, each herein incorporated by reference).

MULTI PLE CLONI NG SI TES [0134] Vectors can include a
W(MZ@ﬁ/OM‘YB'Ch is a nucleic acid region that contBCTIFES2005/025747
e hulitd b i idds t Titdh PO 8nzyme sites, any of which can be

used in conjunction with standard reconbi nant

0 e
of t%%g.nlggétég%{)feg?gﬁ g)?sthi ge&god’e%og}ggRﬁ iogg@nétﬁcén\?g)ﬁ%nsomnbgal equivalent
theradf.is ini@88J. The enqoded GERH eompnsdsyi biefogicaliy ectjve polypeptide; and

"Restriction e estion s to catal yti
the eRQ3h Jurcony Halaeeret ey HeRoPt CRIGH ip b @il et has been
engihb@td tdl&ﬁﬁalﬁ a%llamcvmﬁtnosa@ﬁpsefqhsncle Qealel Dbltartods1PUaVifE Gimilar
acid nol ecul e. Many of these restriction enzynmes are

r igpmonadc binlogicallyaattabtye whes ecasfipased: Ho ethey i spalypiptige. One

e T PE B BRSRPET) WBe  SONT s o

fornfiilZ ISEQIDHAY). CleSanivhilboiprides A/hEmbs) f00l lafintd 09 @0 Isnimal (e.g.
_sequences to be ligated to the vector. "Ligation"

a pig, pwy sheep, &q%orpqlb@@g)s opP PElE M ARE SRLEPMBHI est er bonds
bet ween two nucleic acid fragnents, which may or my
not be contiguous with each other. Techni ques

i nQA0Z] ng Flesewrrent inyANtiai3lsroReriois tpur@%tmdwsp@b&r. igREOving the

R e

invehtiamsamptisd teuliag y otbject Mhth pladreiduhediated [geneinpptepeenkiién. The
splicing to renpve introns, fromthe primar

meﬂ%qdamrilssf delixgrnga gufé@ﬁ@ﬁi%?%%@@ﬁ&%ﬂ%é% #g¢pdes a growth-
%%ﬁdaggg%m&% g@ﬁﬁ@t‘%t SCRuRGIHEN6RBIBY el @UMEACthereof into a

onor an or acceptor Sp I Cl ng SI tes t0O ensure proper
tissyey cuds 95 rgnoisclehef thearshyedtpSpéafic pmbodimentx pf dbisi inmention are

direSiBEiPRATH ERPRVEGALS [BHEOPERAE o' TGHER SHbicpifcby plasmid

medfted GEIRH SSYMmeRNRIH, IPRRmM irjedid ¥af Ipkdce@®BPbE E6nddknitant with
| east one term nation signal. A "term nation signa

the specificeyagcination.' Thessqbg(pqypnts@zdvzm eKPIEsSINAOE Etpue or blologlcal
f
equlk’Ql\éI?tl thl\}Aé [y _] &Cis E&fﬁ%ﬁh{nt@ ef}n'H?Jlle {rac?fnhag%‘ oré%p%@%{ ;Tlgl}s, if an

mfe&t&fumchaldn@e osmgm at a ldat da&ﬂdlse tlivdcad routbofel i® rs@fﬁoaﬁtlﬁmproved
transcrlgtls contenpl ated. A term nator na
P

It is glso@ossiblg tp gnhange this methadRyeplacing » abiralitpel € ﬁegt;oqiwwasselected
t1ssdeoﬁ%z]dehoe ANQE 'a‘c‘ldsé&?)}(%gi%n coR&nice 'EJT}H'éasteﬁégteﬁqgs'sﬁ’é" in an area

may al SO coifpri se speci sequences that permt
that snteqaospsethef pkura:lityeaxf mj@tmﬂei rwdnmplymgrasca'll pansf@tlag pudse (e.g.

t t Thi, s
clecisl 8 e Seled R Sote dn et hE e et B3 Safbre. thepugfeic acid
expx%?_ﬁ’éﬂ cafdfuét wasddneid( "B dvef) the ‘i:@ll-‘hﬁﬁsf@ctm%”ﬁxlé%f néeHQlot be an

transcri pt. RNA nol ecul es nodified with this po
electr@al pelpp dadiffersnfrorethogy amheaSa‘mscuiarepltesm p\als@d e be utilized.

nt Thy th nv I VI n

Elec‘l12 OR% Iahg ecié%ct nje gib%r%elng g, o % c? S%Jﬁ‘é‘l{‘ cP age also used in

specifihibeditenits 36 @elaler fiermuclee i@ ax/;iieﬁldhfcohbtﬁlo‘RNﬁ;odmgihb GHRH
i.s nore preferred that the term nator, sjgnal pronotes

or hiRlpgigtlepAnivalens inter then@ibjpet s e, sublret i (this HAYHtioRnepmprises an
lyad [ | £REWL h
i s Mgy e P, £ ni 3ok Ao h oS ARG, mont o
dogaaasmﬂte into other sequences. [0138] Term nators
contenpl ated for use in the invention include any
known term nator of transcription described herein or
known to one of ordinary skill in the art, including
but not limted to, for exanple, the term nation
39997Bquencseef genes, such ag7for exanpl e the bovine
growt h hornone termnator or viral term nation
sequences, such as for exanple the SV40 termnator. In
certain enbodi nents, the term nation signal nmay be a
| ack of transcribable or translatable sequence, such
as due to a sequence truncation. 3999379v. |
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i nclude a pol yadenyl ation signal to effect proper

pol yadenyl ati on of the transcript. The nature of the
wQuioy/adesry| ati on signal is not believed to be mIU$Mb5/025747
et gthel Sudéesstidh “pridéti ce of the invention, and any

such sequence may be enpl oyed. Preferred enbodlnents

L1 SO ¢ (et OH RBIEAN R SR iae & S hPhericulture and
clinidgilyyovich pelefiaiht ryfeats, n gherahy, the dovanare sip@nshykiotogical. Such

to function well_ in various tar%et cells,
clevptsflydrsen At atecombinapt (G raa sasseqided rwath | delgferigust side-effects, for

cxabBBIE T AU A 5 SR Ay

insulip Césiatarica (@obmnaﬂh andIEthertcm ﬂ@&Bac Gopmath anleEtbertom) 1889b; Verhelst

ri s of r |on sites nter d "ori").,. . .
et syt SR oF golelalef oy ek 6 B cadorba tg, hyprdigiric patients
(Bletrealanaqturfatb '1996)”'Iﬁ hadifieh, rﬁblte&ﬂﬁaﬁété/r@ ey of circulating GH may
autononDust replicating sequence ("ARS") can be
havempontaadinplicatienshn gtovghland hemyesiasis (Ssezwﬂ:&&2¢@tb Tsunekawa

et al{SCi?gRl:l@E h?l g@Rﬁ?gg? d Coztlt'%t%dlqéﬁfi% gfféc% PegFg%o% [h%g&tagt tﬁgt treatment

withC fgesinbitaht @kogdehous) GI5 qafdtemnl\aeset Ib@ﬁhl neyelbofi Gl rvtndf atflishes the
invitro or in_vivo by including a marker in

natugal ﬁpegéliccpﬁl% ef 6. Isgentradistiogtian, neuids ecféﬁefSehavsheen reported for
e t19et I

recoh‘g)ent Il cat| on %p&cel’ﬁs @‘gﬁmgulh‘(egg ;Iﬂ h%i{g%rnggg%{op ituitary portal

c1rcuden¢mrangé:‘e’lw about, 158-te 800 qigahl, evhiter &ysteniis cn'melattnltgit/alues of the

confers a er t allo for sel ection.
horrfg oo <hBtin I AR PEERL | SO cratisiivith aripgiegaly caused by
extrir SR SN &S ﬁﬁ'@ REREIK @fat %lrfé‘éﬁyf 0 ltifesSA ﬁF%l g, YOidPm] of
a negative selectable marker is one in which its
immunersaetitve 6H&é)ntT<homes et gll.edP8bn. Long-torangidiepfusiag recombinant
rke SIS ance

GRS 07 FrirPanceThian ang el el FRleSAVG Spppsence of tre

clas$itdl |GIg isile-eBfec®, SlicHGis TRARES iPMsHlY KRtose Bfcdniratitie or, in pediatric
cloning and i dentification of transformants, for

patienta e dccqernied hangt sripfsel srosdh andrrdesure op slingiag rof the capital
T I
fem%&w&% Cgiré%ﬁ%gg u]’ QO&TE lggeal frg élr\}s]tt netz:%l d19972)n

to mar kers conferring a phenotype that allows for the
3 _ _ I n . H '|| .
i&f d4’ﬁn a$t!u8i%s ?1? hg’lggt?s, Zl%\épqul‘ %?g%%%gév’g&) gl'?a? g%rgtfnéllgﬁ% H}\ftésmn with
recohﬂﬁt&ﬁht GHRI proteipl reseres akié nornel GH palitérh avithoudddsensitizing GHRH
of markers.including scr eenﬂbl e, markers such as GFP,

recepiops e deRdsting; GH sypriiss (Pubregil gh al. sy%9199) A tissystem is capable of a
| SALTeal

degr%@ ) g«?&gel%'bg ?v%f‘}leisea\[/b:&?%ise\dﬁhxm nas G‘H(e m '?&5% t protein

heraml waR bp mere (physml@gtcy] thas G ehwam' Hb@/ﬁél), d[rayo e short half-life

d. Ki t k h
of iRl ye Tetat Btectontiioee e pse SRE) Grftcroun; Thictpgipus or
mtrdNaizil‘ (Feﬁ%rignm()lﬁil& hl@%ﬁ do¥d) kan'imHi%ﬁ‘ﬁ’ttdxfé di@tne@&lsdr?\/(ﬁdaﬁsoet al.,

ortant, so Iong as it is Caﬁ) bei ng
198%x}31i1<§9§e@£ ali,MASERh TS| ¢s wi ehmonin dherery, erre@oral@m@nt GHRH protein

A RN M T ——
couldr@e@bms khik lllmtmtlbiiwtoé(EHRHl\ﬂd&'AﬂiEl‘dﬂiSlcS df GHIBH fegene therapeutic

| oye t agenesi s _was, acconpl.ished by a variety of
applé‘tggﬂ‘agsrga g Ea ﬂE‘E QEUS%TEWA&?P‘B Hgt“ée %se"eral mutated

mol&ufishave w&%r&@%c&ﬁ%&gﬁﬁ hifrahs, g‘l%} chifte a4 ,%{HetF egﬁars (Bohlen et al.,

structure of an organism Mt on can invo

3999370 1bd3rbideon Of the nucl eohigde sequence of a single
gene, bl ocks of genes or whol e chronosone. Changes in
singl e genes may be the consequence of point nutations
whi ch involve the renoval, addition or substitution of
a single nucleotide base within a DNA sequence, or
they may be the consequence of changes |nvoIV|ng the

. I o, . e s o - g,




the fidelity of DNA replication or the novenent of
transposabl e genetic el ements (transposons) w thin the
W(gmowmamﬂhey al so ar e i nduced foll ow ng exposREEU$05/025747
Fehdni’daki 0 physivgah Wut agens.  Such nutati on-i nduci ng
agents include ionizing radiations, ultraviolet |ight
VErS€ 18872
198 e 10 60 OR35S have boen
1solatkd. dthe areasuramat qf thdrapentie effctacy striaightforvetird and Liyeqmivocal.
indirectly (generally follow ng sonme netabolic
bi ot ransformati ons) with nucleic acids. The DNA
I e40105% | ndmoag thy nenoirak rechniquee firagenageansfer Mawikocake direct
to nndﬁflc%tlons of base sequence when, t he aff ect ed

injeghiqn 9fs N6 it mysglsis SHAP S HIeXPRTSiVeoang safealhe iefficient
t

DNA ke gf%%%éf?feﬁﬁ aRbs SnfpI¢ AELACnICRlo BAUAE 1 GBafticly low

expres‘sgerpleaels (Prentixe et:al.; 1994; Wells:et al7, 199%) TEad)liFiEﬁ;‘le@duration of the

trm%ﬁé%ﬁg%@ L:ésg'ﬁ)egb eﬁ{)g u(g\g%gtﬁ%% ul‘fS?q; ?tlcq:slélfcézgssml previous

clinidhISepphtdtdns Alvt Bdi daghéd S \Ehfcc@E@(I@drﬂto ahu OREEE, 1994; Tsurumi et
interacti ons (Wells, 1996, Braisted et al., 1996). The

al., 11896 Resenthy, osigaidisanto pragress pioe patraace lasarid d@merm d@n otivo and
subs%ﬁ&%ﬁ?lg éﬁé%@gﬁﬁlcﬁg% %Hé\gegsu&n ;? gecgag% B{ote{m a&aﬁﬁktamed using the

elec{raﬁcﬂrﬁt]orﬁtdchmqaecElfecteopw:ttﬁgeme@nuses \&@eeudwssmlly to transfect
ol i cl eati de sequences whi ch encode t

tumQr, ]é r dpjegtion ayaigd (hyeas st 2;992,\,\Matsug%ra§t al., 2001) or to
deli\férf:ft{l#1 Gt Eﬁm&%{m blnyREH %C&RLneoHQMk&ﬂcﬁ@a&vh&'ttﬁ&&sdﬁshumans

I's way, ri ner  sequence Is provi
(Gelgueht fal.c 1298 I—Eeﬂlzeetaaid 1866)p Edectroporation elsmnhas beabéxersivglyensed in

micd a8 eS S 2B R S G 001 RGN S AR e Tt ct
2001 ;enauhet 4. QO@f)e ﬁﬁ&d@gs\"ﬂt%{i'eﬂkw o, ﬁ)OtIPtol@elfv%ﬁ tlﬁ%%u@é" genes that
both sides of the junction of the sequence being

encaglet for e varjaty 4] hdrmen¢8e chitokenes arygrizynies. yoerr‘prfb’wsasmdles using

B ——

elecwSirition B s8lhlsle ind eegrestntd p@atisiag Spprﬁﬁdw%emd@d‘et prb8uction and
such as the M 3 phage. These pha vectors are

reguiaierescestion f Ig%ﬁlrwale gerampls;and jugngng (BéaﬁélraaAky aheal. 1999;
Dragifi2WR1ite? af. WC)S H1ddd ?oﬂaﬂ f BRo & gbeegoék glvégl%gr Xt rodents and

asm ds are al’so routsner y enp oye n sit
othensmalj @nimsdls (Bettanadt ak] 2000 Mie sind MTangt 2001nfIt hasibednestiservgd that

e SR e o o B BG BB SR oS st
(GeMeaE ! 1999, MRldveict vl St 998)dPrefimmafiP b efintthis?ingRdted that for a
vector, which includes within its sequence a DNA
largeeqm@e heroai nepdicheleeteeries egivepeasisitantlyr beteneerireducible results
nucleotlde primer bearing the desired
than%kf?f éalsper el% ce synt hetically prepared, is then
anneal ed wt h t he singl estranded DNA preparati on,

i ntg ac ntt e .de eof m.,smat ch wh )
seI e(r:b?] ﬂ% é’lf i %ﬁc%oé’ﬁ PP ofs Enbianee Mﬂlg Upigke into the
skelgalogusdle I}ﬁls Db evedne doduindabtid, RO | deBETHed i AbBvE N ZM BRI t84E hlasmid
as E. colli ol ynerase | (Kl enowfragment) in order to

formulated with PLAeors3Myviedpyrelidons € MR ahpvbrepedseried torinensase gene
@i
wanchén a Rh gt Eihel SpkatbR o 4B 1816 LR UYE SRl muscte of
mices eat aratl cmgsziﬁeiwddbetra% 20@31 ; dbwnparckt autlfQOB)) rlthdhgls not wanting to be
het er odupl ex vector is then used to transform
39993a@Pnapsioske host cells, sugh-as E. coli cells, and
cl ones are selected that include reconbi nant vectors
bearing the nutated sequence arrangement 3999379V. 1
108328/00266 -44- U 111i iio "ttt [ M
a "a cal " "Ittt ne - ",
i1 T [0149] Con'prehenswe |nforrrat| on on the

. Y o
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Yelton et al, 1995; Jackson et al, 1995; Short et al,

1995; Wong et al, 1996; Hilton et al, 1996). Hundreds,
W(BZIH%/DDISS]' bly even thousands, of site specifi cPEUUS005025747
""" reph@ul df Hieist uditdd.” "aever , i nproved techni ques nake

production and rapid screening of nutants nuch nore

t 9
boutd {8 SHarD” YA il indtea d RansPER’ 81 Wé phadfid Wlflng the
electropagtiore pickessOnbe onlyebyn (sdibllmings theepldsmdeDNA and facilitating the
enesi s closed in U S, Pate 220,.007;
mtraseli@  tragisporh t %swﬁvé?e MeFbsRs ROFeS: but %@t%sq"zsi ag ag¥c migehanism.
For @ﬂi?’nﬁe @%ﬂ%@l@fah@g%@?ﬁ@?c%ﬁtbﬁ%h Qs kbulg %Bfnﬁle& the negatively

nts t he present invention, a nucleic acid
char?gsd |Pﬂ,tG dhlieddoi plas;nlanNAg dhrohgle, pratemeprbtelra intesstiensorWhen an

n ani s tation ariqgn. .
etecfiff 19 20 st B Sufics FBRIR e er BB AR R R I intergice the
DNA @ncleduilNpro6ésk @i sedsemtinily uﬁt@%’s&héiﬁanslfébu%ﬁ REfidiédcyant s

of this nethod, certain cell wall-degrading enzynes,

such as pectin-degradi ng enzynes, are enployed to

r eneliryy t healtRu@al HoBChRhBRd &R bS BRI SBASCRRbIYD! thet q)lasmld

transfornatlon by el ectroporation than untreat éd ce
supRlemsntatizg approash to enigas sy acqinatipngesnenesianseiodmpraye the Clinical
outcm%f eorf%reﬁga)ectt ﬁLeﬁ' %trx]r?f‘é%t o%ls Paﬁeﬁlg{a B«L,s% %ec‘i: ﬁéﬁe ocf?é?s F(?vag&%gs over

nore sus ranstor I on nmechani ca

the ﬁﬂwtﬁd?ﬁsgoﬁﬂde@%yhﬁlﬁelfﬁﬁg h@dﬁnﬁﬁﬂﬁMﬁHmﬁ GHRli{ tprotgid]l Ekpression of
Transfectiagon .0 eu aryot IC . cells si.ng e ect roporat 1 oNn
GHRHeor paysi &Jpe@alﬁaw@é@mf GHRHgan pg élrgctﬁwsph%ew@%swn plasmid

contfa B (Pot %ﬂtﬁ&ﬁ:f ‘?rﬁ{s@l@ %ééﬁ 30 telf.apeggm&pwfo ' GHRH or

genes er et and r at patocytes have
biolmenl efqnvakhethesdf wli¢itedt lhgh GH endi@Rdiewtd in subjects that have had

It nsf er n ur - et . al 8 [ C .
the GipuhRRAC] GISTETRIS B elt o Ay b AgFRrectlar injection
and 9 96bTRRBDAGIAA6N. | AlABhEEHLHYS eleEeoﬁd%@uo%ﬁﬁQhé Br@éﬂred method of

cases, but the exact nechanismresponsib

introsiysiagthel hetetadegous asleiroaci gaepding) eystem emo tAe tChlcbsu gﬁ theogubject,
e y eor the qQvert ifestati on
otheWH%lggs ex1%? arpdo YRSy 8 bé dwh b gr AnRersen,| § ?Féj -1 aﬁl (eg.

€ el éctropora |ve 8%
clectiescrator, lipofetaniihe/ cﬂ@fuffﬁﬁlhisﬁhdt@ éx&h@ﬂraﬁﬁﬂﬂﬁlﬂéﬁ Hirect 1nject10n
108328/00266 -45-PCTMVI ! 1 DI I B 119] ecuI es,

bom-'b-gl%frfeln@re?c foﬁ&ué} eﬁl@ P Y ?, & be p@gshﬁe td‘@tfotauyé’] e’ nuclelc acid

normal “circunst ances maintain a restin ransne
seqqand:eeilhai alcodés the GHRH®rfvhdiipnall bioleigivgl équwhlmt (Iherewfadlrectly into

i on 0153 h not
the G531 o i, SHbi Y Trd @0 e dheee o b Cle SBegt grdonor,
mairfthinip! thE RSlls m/cdlaﬁsltﬁeh tRIddEing WX Audibid &cmhé&aamgté?@é& by a
structures and opening or enlarging the conduits
varigyi off nmtlnodSn@cgal elp@rqploeaﬂonodmfegtaeup¢,acaaldlunn pbomhatct ex vivo

h.t and ed vol it orti
wanithfpylns BEE, SRR BB ReAEh. SPpbRRET 1l el Geaiaced
trandfbeidn, Mi€ropropdctiteobsmb@amheht)letcs), @64 IHANY 3tinGBd Wiy the modified

defined in terns of the resulting field intensities,

cellsainte th Argingl subiect oF wihes hostsubjechr{thecex visgmethagd); hBhe GHRH
o o 6 ikl BRRH50120F @l Voo
deliverad bly smtpécn #ittaynusci arsinfeedon, mmatryvannmiy bamitrava’tamll'yn Plasmid

rior. formul atin ec |on r.ot.ocol
DNR Gatyingd the (5 poiiense o e G 4l0uls] pigs ppliposomes
and &8ivercdlinfrAifutURIKS CintraNeAS1F oR gl!lBéutal.nEOdSS possible to
calculate any electric field intensity for a variety

3999309v.10080480086 S by appl yi ng a3pul se of predeterm ned
voltage that is proportional to the distance between
el ectrodes. However, a caveat is that an electric
field can be generated in a tissue with insul ated
el ectrodes (i.e. flow of ions is not necessary to
create an electric field). Although not mantlng to be



during electroporation in tissues and can be derived

as the product of the inter-electrode current, voltage
w@ze/pu7se duration. The protocols currently desousivesio2s747
w ot ek BBt dporat prtigre defined in ternms of the

resulting field intensities E whi ch are dependent on

S Eiﬁl:%! .O| tgﬂlggp s%ra?tﬁ u&gﬂ etrerae g:%{rs tg rt{ie r&qg %% %tﬁgfiu}f%on of a

esl st I Ssue canno

vectoiedredardigred DNWiigth tlhfel&d@ tAQinviafstredors cencsesdiresily ko a target tissue or
di fferent pul sed voltage el ectroporatian, grotocols
by tofeeted sleliyenyetontihn deresiolissug @er syatemis; adpyyisrgfian, g particular, the

pres@.ﬁaﬁlwaaloﬂf cdChd gaséac FRSith %\ﬁﬁg RIS GMtioh r}fetp%ﬂge it RSubject by
fectiveness any dgiven ectroporation voltage
admnistsatiog ofirtind vexdér. tofbe bedypipbrler pr eabablmhMgtoeatrbﬂw ¢xpeession of

util.lzation of..an array of. six needl 0
any Jopqifis MHGIet Brid R0 BioE Hdhin P UG peATiath Svflsoat are useful for
plasPRRARURAGEClBplchRABLBRI T préftn®d $hdad@ ForOMnfiftskatibh &f vector and
centralized pattern during an el ectroporation event in
twe@hmanebuwhébed@BQQBmgVﬂxn 083800266 -46-1i- || Il
i1, "1, , H- [/ congruent and
|ntersect|ng overl ap points devel op. Excessive heating
of (€9 s aMusdle seslie lmvengleeuelque opalityt toortalq@aup IMNA from the
the cells mt ectiveness
extrgiel gt Spact AR impPle kit 9/cENA PEFHEN 383 Rudiqm, Sopension, or

colléill 96tor tRE @fustlie! BRpHessHRPOSDNA B ithis nfetifod ¢ Sustuined for several
decentralized pattern during an el ectroporation event

months. DHNAptakgie raisele cellig ﬁu‘éwr eghaseed Wiliing ingvoslegtioppration.
poi nts can devel op. [0156] Controlling the current
fl ow between el ectrodes all ows one to determ ne the .
rell@ti0e heelivenyobforawiated DA gectors invplydsaneqrpereting DNA into

macto%&lecqﬁgre ok &Ses ttlpa? u%#ggg gﬂ&pc@'tc%esa 1%6 ltle A gtc' gelf)f (homplexes

VeR pul SIHg proto acros

mayeinelilﬂé Qipeds, prtetdet &irbohyethtesp kiathetic dtgaﬂﬂtcom{pbdﬂdﬁ or inorganic
predeterm ned currents, and prior art does not provide

comaomnéf he &haeet@nﬁtl%eot the eorarlex Joamgdewith ey yestar (size, charge,

surfydd c‘flgra]t:‘eﬁhttl& I‘:Ji}ﬁ ?ld@f?:ﬁﬁl Qfthd &%a@a@ﬁﬁﬂt)q Uﬁthe-ug%r within the
controlling an |nta ni ng the current imt tissue

bodyp eDthee rlementsed e thier fodeslationd dunction ras digaodicl that lintemkct ath specific

receRiBgrLthe ubagein T AREIL| DRF SRS 9fdRy BV ELRR dinction

to etHAh& &Rk ifito'ME @el?frélle@de%nll theWn8BsoRRTRAd &firy Bto the nucleus
predet erm ned voltage pul ses. [0157] Overcom ng the

above problem by providing a neans to effectively
copgprgy t hﬁel%%ﬁ‘g@an(’fals%l &et kirbhdty lttel b¥ SDRA tteaxtsp&ners DNA
cells in the inter-electrode space by precisely
tranmmersabfer trgmoleeulies fiat bkl i DNYa vedtonsiang e apahlhef being taken up
eci se dosa

by GRAHR! Zeby PEA, FEnipolBRORCER o M Qi AEpIFR G21E of non-

covakiBubindalg thEDNUr aedtefficiealy tiSpdRtihg ahé QD‘IQNW tlaoasH fige cell
nunber of pul ses delivered. Thus, a specif

memhigisd ltrig pecferpbleribat the ansportenalyn frH1PeA HiedlaNA/@roqghéhe nuclear

nﬁ{ rifed rgggog L 'tKg fﬁl%&ﬁgtaghﬁcﬁlo}[lglaﬂr@f inuc‘h' @E&f&dlﬂé %Paq’wﬂgs) are
urall at causi'ng excesslive

herebpnnecn-pmateldohy aéfenamnullatenve(louWoenbt ah, <18, Batent No. 6,150,168

b di I
entiti ey hhallVy STt SEHEn odsbietnd Huhtioualepng:
PCTVOSOROPRMNEni¥ed NEDNA TrARpSALUS Rt ahd SrertR)dl UEsPUHRR Mar.

to be generated is determ ne by the nature of tissue,
19, 1993; €3)zWoofet tahe Us®| Ratens NG iGs TS SriiNugleie AniskTHaosposten Systems
el ectrodes. It is desirable that the voltage pul se be
399986 1NGEIRABREUS as possi bl e gnd of the correct
anpl i tude. Excessive field strength results in the
lysing of cells, whereas a low field strength results
in reduced efficacy of electroporation. Sone
el ectroporation devices utilize the distance between
eIectrodes to calculate the eIectrlc fleld strength

Y I - o r o e .




addition, one skilled in the art can inmagi ne any

nunber of suitable symetrical and non symetri cal
woewdbst7at ectrode arrays that do not devi ate frPONU$65/025747
e Epid td and scopds ef*ithe i nvention. The depth of each

i ndi vidual electrode within an array and in the

and 90 5?9 drl sye Oqif.LgZGk?eetv r1 8% Wil CREPE ! &5 entitled_"Self-
results. I n ad ion, multi’ple’injection $ité€s for the
AssembslirgnBolgaudlestidecDelivele Systdmg' td (HleSmdadérenle | CT/AISA8/03406,

arr, 0159]. One exanpl e of an el ectraporation device
en“‘?%‘;%%h%‘gﬁSS@%%S@%%“@%@&’?R}HW YStem 'y 3@‘#&%& 1685

i ntroducti on of a macronol ecule into cells of a

sel ected tissue of ~a _subject was described in U S.

Pal &2 appml%tﬁf:r. mthfé/%af{ﬁiwy nyolygs eplﬁﬁdswe@ée,r system. The

H n t . - -

Dk, R SR, LUPRY, FRAOL SHRRBAENLLRY SRt o e
independentlp asd nomeowi¢ritlydionndfto WINA.h Eash Blemebtyconsists of a ligand that

i ncorporated by reference. .The el ectrqgporati on devi ce }
recogRies SRERICARSFIIE OF SINET FHECTIRNA) G7UPS SPOHERRS projgin Gemblexed with

a cAieficakionp that SRAISItbi BRNAY BQkiplar 6f Qhtidrisf WWRhCmay 2 used are
EKD produces a series of progranmmabl e constant-current

sperpuiite; spgatinedertvabsesubistons) eatonisdesptides and/err palylypiaeeeneogtiement

s A SRR PR RO YAV P PR RBL kg g re

cell.daEaampls «f ewdhr elerieatsi are dpahice cahpourkio nWhick efteract with the
. replaceabl e el ectyode di sk having an array of needle
asialoglycPRIQHRL recsptopthe Elate dpceptoroie dpaarAgs-0-PBPsPhate receptor, or the

el SR TP B AR SERIAL a8ttt o e o
a regapéent thenueidai orembaand. n€he ndNidarf igagdentapablgenmcagmzing and

AT T T T
is thB@h.&léar tﬁ@@ﬁnﬁ%ﬁ%&%éﬂ&ﬂ S§R0YaBe T aﬁﬁ?&ﬂ olNHHE AGRB@element is
GGTACC Ace | C Aci | Acl AACGIT Afe |

capahtecehingding te pottha AN Afviectpt pndADRGTes Sddctoinducel episomal lysis.

e AALRR Bl s (9 R, T s
influenEAMRIsYhdAa £z glutfbl, GeEhEGATEA Ipeftide deberded in 16y Sl patent cited
il GGWCC Avr || CCTAGG BanH | GGATCC Ban | GGYRCC Ban

aboye, GRGCYC

[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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Becé&ed ¢ S5 illclzor%&léqgto %Itl e?ustlng struc(:;tt\llre, BltStlS not just tolerated but
nurtured. Myoblasts can easily be obtained by taking muscle tissue from an individual
who needs plasmid-mediated supplementation and the genetically engineered cells can
also be easily put back with out causing damage to the patient’s muscle. Similarly,
keratinocytes may be used to delivery genes to tissues. Large numbers of keratinocytes
can be generated by cultivation of a small biopsy. The cultures can be prepared as
stratified sheets and when grafted to humans, generate epidermis which continues to
improve in histotypic quality over many years. The keratinocytes are genetically
engineered while in culture by transfecting the keratinocytes with the appropriate vector.
Although keratinocytes are separated from the circulation by the basement membrane
dividing the epidermis from the dermis, human keratinocytes secrete into circulation the

protein produced.

[0116] Delivery may also involve the use of viral vectors. For example, an
adenoviral vector may be constructed by replacing the E1 and E3 regions of 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-
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[0118] The term “expression vector” refers to any type of genetic construct

comprising a nucleic acid coding for a RNA capable of being transcribed. In some cases,
RNA molecules are then translated into a protein, polypeptide, or peptide. In other cases,
these sequences are not translated, for example, in the production of anti-sense molecules
or ribozymes. Expression vectors can contain a variety 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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[0121] Further useful plasmid vectors include pIN vectors (Inouye et al.,
1985); and pGEX vectors, for use in generating glutathione S-transferase soluble fusion
proteins for later purification and separation or cleavage. Other suitable fusion proteins

are those with B-galactosidase, ubiquitin, and the like.

[0122] Bacterial host cells, for example, E. coli, comprising the expression
vector, are grown in any of a number of suitable media, for example, LB. The expression
of the recombinant protein in certain vectors may be induced, as would be understood by
those of skill in the art, by contacting a host cell with an agent specific for certain
promoters, e.g., by adding IPTG to the media or by switching incubation to a higher
temperature. After culturing the bacteria for a further period, generally of between 2 and

24 h, the cells are collected by centrifugation and washed to remove residual media.

PROMOTERS AND ENHANCERS

[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-



Ssp | AATATT Stu | AGGCCT Sty | COWAGG Swa | ATTTAAAT
Tag | TCGA Tfi | GAWIC Tli | CTCGAG Tse | GCOWEC Tsp45
WO 20@6BNE3Tsp509 | AATT TspR | CAGIG Tthl | | IPCT/US2005/025747
e RACNNNGREH Xba of BTETAGA Xho | CTCGAG Xnma | CCCGGG Xm |
GAANNNNTTC [ 0161] The term "restriction enzyne

L.gest iyan... of e ok £ t |
ate BE0L ROl RO TRE NCSRD SRCHRLP Hefo R i Jhe place of
initiati@r.t aiAdditional ipporsoten dldnenDNAegBateh then figqeencar ef drnbaptional
. ... restriction endonucl eases, and t it.es for whi.ch .
initafis , TeUfo dir & BoRey Rotheaopat oD a0 Brumsfput of e stat site
althodH 1aOHSMbES bF | SrbnBikre MaveBseehl SRwAE t¢i BnRKE functional elements
commerci ally available and their reaction conditions,
downstogaae v ths, starhsiteoashieell. r Eo biing swedingscquence ndsn the qeptrol of" a

the enzyne suppljer re used. Restriction e S ..
promQts AR IRPSPBS st §hd b eyAratntEn: iitielRa Sfe A G dnagringonal

i@ Rt " ol boyed BY opt RS chéibh ESrSmbfRr ©TRE! uPStream”
readl@?%ﬂ%@%ﬁ%ﬁ@m%rgﬁd’mm 8? eacﬁ restelgiglti on enzyrlrlg ream
promoter giimaldigs trascifition oftheaDNAt aeh peonmied expressmingefathe rapcoded
RNAt he particular enzyne. In general, about | ng of

plasm d or DNA fragnment is used with about 1-2 units

of enzyme in about 20m of buffer sol ution.

ropria buffers and substrate anmounts for. .

odBLALI 2R dRacineprgRen REAPLE S utupdianenedy i Miple so that
promBRP YL AGION! B prefievdd Whih UenSdidy RS irveRed! DL IndRICREMIVE to one

plasmd integrity and correctness. 3999379V.1
anotht0 8BRB¢ GipHiide kibsEiaNpoRStdrothe Zpacitgbityeeropiomypter elements can

._examl e re included . to denonstrate preferr.
be inBH 20 B Sgpr DRSS Rbv SRR R S&Ge FepEhifE on thergmorer
it appdrst thasidpfidakicldments ddnefudétiort Eider beperabieli oruigdependently to
_disclosed in the exanples which follow represent . )
activate FaTISefiRtiong i A BIBPER Y ORENINEhDS Uted Iy FRIVTRHOReith an
113 . 7h i o | j : i1
entiflel " GnRhAEHA o beifhe OUARbLNAguAE A3 e Yanscriptiona
activitionodfiaqeuclefdoawid egquettdeose of skill in the art shoul d,
in light of the present disclosure, appreciate that
many changes can be made in the specific enbodi ments
t @126)r e A gedmser! mad bt ond natoraiyn assobiated oiithsa macleic acid
result without departing fromthe spirit and scope_ of
sequense, asrmanbe ehtaiestAvHselaing et ROETPENSCRIYIACS oenteskypsiream
ND;.. I L ty.u , »
of tf {U NN BB e B Xrdmtt Bl PRl S hdpmencus.
Similafip) @y @nhdiker mayi Wabnoubmedlly afsociatbi exitls aafucic acid sequence,

i nfectious challenge it s first necessary, to design
located giies FowRRFFELASIPP e of et anagice; KIS AL Ry Sop Al gfntages
il SR8 DRFIGHEF U, SRR O AP Sl I B e o
recorhjipents pptheix- epeatérblogowy pranwmitag wWhBiRHe{Es te airpmotey pleat 1s not
GHRH sequences, were cl.oned.in our | aborato d

normalg HoPQRT B He s GSir ek, “Ures, bl Mo Resfit. 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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human) were synthesi zed according to the specialized
literature. The anal og GHRH sequences were generated
“Kbymenp93U|rected nutagene5|s as descri bed PCT/US2005/025747
e DR aghl BHAKL 1 @t @4, 1999) . Briefly, mammal i an GHRH
anal og cDNA's were generated by site directed
f 15 LA (P Sinél
prom G0 5 ol ERRBAS 2 Ll ARG fnble e
B- lacaiﬁﬂise (penidllingde] 1adieseBawittyptdfhan (trp) proimioes syétemSPh‘ﬁadkﬁt,lon to
generate the specifjc GHRH construct. The 3
prodqmgr avaeigtasid peayERses (Of RIPRPISSY 2B GRRANcRIS YBHstiGally, sequences
Rant 1
ey 64 RS M 0l 1 B 1R S50 s
includlhg BCEKTM uland)nrmmafmwathlthe sempesit@s disalesed dteraia(seedl Sy Patent

Nos. Bis83 200 apd s hhncas hesmRotaied et B e fusbin FuepBge it is

contedPlatbd) &thk NBSRME NRQherbs tfhat WideBi GRAs@IptioRMBndbr expression of
subj ects after an infectious chall enge are determ ned

sequances Yrithiel nongyucidae organeligssurings métpehondaip, dilpaplasisnandetbe like,
rent plasm ds encoded different mnutated
canbg%}ﬁ%lﬁc@gd%%ﬁam no aci d sequences of GHRH or
functional biol ogi cal equivalents thereof, for

Ielxlamllei ﬁg% aglzy?IV % l%%g%rzn%/glgan%gg emSp%oy a1p|;|1larlnof%{ aflg/or enhancer

that effectlﬂzelﬁ dikects. the Xkpressidh .of ,thel DWA Wegment, inlthe ;orgdnelle, celf type,
-~B" ,1 Plasm d Encoded Am no Acid Sggyence HV- GHRH

tissug, eganmayrganﬁmosmmm@s@a&ﬁt skilNrchearindpagiacular

bloloﬁgﬁ%ﬁmﬁg Q& 88 %ﬁ&&?ﬁ*ﬁﬁﬁq&&&d&ﬁ combmatlons for

protenGdRp’reéﬁﬁQ D#BE promoters employed may be constitutive, tlssue-spemﬁc
DAl F L ARKL L I\IcgE - - .
indu i i)use %ft e appropri ate co itlolr:\:s rect 1914@?0961 e)%;lr@s_lsxon of

the 1%&%[:555%?(5@%%5&%%@' R L denNRE eMdekt-Scale pidabttion of

recorfmwtlpmsmmumemm LT0 IvBROGGERNOE QErer alpEaus-oGieRipgenous.
(SEQ D# 6 ) ;
Y DAl FTNSYRKVLAQLSARKLLQDI LNRQQGERNQEQGA- OH Ovi ne
CEHRH]( SE@dbitidnally any promoter/enhancer combination (as per, for example,

the E DA{%tE% @E’%@r b%;gii’ggl Wp%%fb%h/) could also be used

R h
to drﬂé&ﬂg&éﬁ% Eﬁfﬁ?wg%%@m%ﬁo%stem is another

possiblasmoTNH SiRealis@an mmyltmmml@ﬂmcsmmgl) certain

v SR VA VS el 2 or

deliverdyNBRPIERNGE Qraddiflohal Aed&iicZ2kprSsiGirltbishntd D#12)
YADAI FTNSYRKVLAQLSARKLL QDI LNRQQGERNQEQGA- OH [0164] In
general, the encoded GHRH or functional biol ogical
eqoi 29! entl‘ablbeﬂezﬁfd 2 Slsoflofﬁ ﬁﬁﬂmﬂg-?lexa%ﬂﬂ&s?aﬁUle}nents/promoters that
108328/ 00266 -53-1P- c "
may he SN TRANRRYLERE of t@_sﬁm lieysptisn, 4%5%%@@@ Krgesgio of a
4 [
RNAT P o AT g AR ARG Blpigts, Sfort i regions
of a nucleic acid sequence that can be activated in response to a spec1ﬁc stimulus.
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group consisting of tyrosine ("Y"),
L-i somer
WO a0 i14187 group consi sting of alanine ("A"),

("H); Xis a Dor

H (mv )u i nﬂlrl lxsolueq{;' lné‘“"{ uI n
am no aci d sel ect ed from

or histidine

of an am no aci d sel ected
); Xis a Dor L-isoner of an
the group conS|st|ng of

al alll ' \"I-\I ) Ul gl ybl I'

of an am no acid sel ect
met hi onine ("M), or

3&]?#’18;}1 t

| eucine ("L");
L-i somer of an anppgmater@ndfrEiitecér om t he group

/\L|- IS a L}-UITIbUIIb‘I
he group consisting of
X5 is a Dor

Prom&¥erEnhdndgy OT Serine (

"Relbvddk RéfeP@cag! nes ("N |

X 1S

_A&mu- Or LT SOIfTer ot an

TR AR fals G086 KaWahbtd & 41 £989)

VB T/082005/025747

Mus¢le ‘Cué‘z’amﬁ’e‘kmaq%t(m U: < J(HBrfl';c'flclahd E‘T’lﬁelgp 19 :965&)'5% e} ?131988,))‘

Metzglf‘)%oﬂxelg éﬁfgll\z/t | Tgnofn ar g?" 3 ‘I’Rf%% a‘éi’ﬂtﬂ Eodl Sktoch et al.,

T A TR RCoT 5 U L R s m VT 9D‘rm
Glgbing) i anine (" Q) F’S@E”ﬁ%g?’taki'u? et A Cosjahn, 1987)

Insuihove do not contai nng ] . y: Qh. 9

Rat GrositieHeqmone pha-actin pf

PlatglettDepidedc@dwityFastoscl e |
Duchdnee Muequtar Bystophy as de

d bv in vivo

¢t.

5 Glaipetcet bieﬂ&%.; Kl #al.| 96kr ns

Cytapegilbuins(CMVal  bi ol oqi

C Boshayudt ukal 188; Porsch-Hasler epell.,[1985)

Synthiétitamstio gpkcifiy prdntotaki |
the definition of a "bidl

(Draghii-ARL pt . hEI99; Dmaplea-Akti ef al., 2002c;

agl.cl@bdy functi onal

equi val ent™ protern and/o
concept that there is al

r polynucleotide, is the
imt to the nunber of changes

| evel of equivalent biolo
bi ol ogi cal

fe—wr ,ldAﬂﬁtlzneu portrom of _thne

nol ecul e while retai ning a nol'ecule with an acceptabl e

gi cal activity. Functional

equi val ent Elanentlidieedef i ned herein_as

Eleth&itse proteins (and pol y-

hL@ueat | des) in sel ected

MT®M NO acl ds (or

conprising a functional b

codons) m

Aphdasol ERBSITFANt ed. A pepti de
HEHginetlls equi val ent of GHRH

MMTY (ol L RERAY dfndk Ritlis) NaS| BREGcoaREIdEEer ed to contain
TSI T NCT _am no aci d sequeq ] mul taneousTly

B-Interfeton ) P&§( Pty (F) 't !

AdemS‘vuluE'S’% nTtar—or —TTpT UV(:‘.]E] ofogical 'y activity when

CollaguRe! to—GHRH—For EXATH o‘?béf'ES“tex”(’I‘PAyg' car activity

I'\ll + £ l - & 4

Strovelysa 5§ o recTET et ek, e R (qBA) Tt 1o STDTECt:

SV@uuuu: JV I ITUOU00Z07 UZU00 D h BIO*‘ECS)t‘ (‘ﬁk\l)“l Lcu I"I clblll U

Y eﬂ'mae. ohre—aspeet—eof twmtgj ”“ﬁe“n GIS 'Y s—the
USYOFBY bl aswi-d—backborp - HE 5y Rygesle \,’S??Fea Wes

G in—-eb

a-2 plém| | y optimzed fp Lénpm es specific manmmmlian |

Vimentimscrjption. An existin

S@'E‘)ID H\- GHRH plasni d

MHC'@Gav0 Gt H-2¢I5SEQI D#22) , wa

hintesferanhet i cal | v optinized to

HSH760r m a new pl asm d ( SEQ D

BB, SVAD Eangk dAgitigerpAV0125 was

Prolifescri bed in U. S. Pat ent

b Phdytigl Eter-TPA | ed

TumoP™NREbsiFdctoy & POr Ci ne gro

MPRAhor none r el easi ng hor none

Thy?dﬂ@St‘ﬁgulﬁtldgmgneQ{‘GéQr I

’ Thyréld@prmbien SChwart z, et

Irsted das T TIvelllt O S
mhlch t eaches application

el BabE o a Y REHoha

PergRaPe
to cML@ép&% thSEQBVR 2} waNkadwis t& tidsaSofi shlba@ Iﬂwaﬂ WNb#-limiting

THe SCMwartz 996 Patent ),
of a GHRH anal og cont ai ni ng
a I

i propludss oflef

e
asm

vari ous conponent fromdifferent conmercia

examplesi PRBICA foBiovsiBYudg Hie BymppleMKR goiet ﬂ‘é(tm%topertoﬂmlé?% the
apdi 9‘9'8 lﬂ'ﬂ{ecé\gtﬂﬁdﬁﬁﬁweﬁﬁd]b' 988%inding
of or none

O her speci f| c3&xanp| es of optim zed

som%@ﬁ%nﬁ%@@zgﬁ%](%ﬁ

39993095 EGIsEXE BB Y6

synthetic plasm ds include an optim zed w -porcine
GHRH pl asm d, pAV0225 (SEQ D#26) Figure 8; dog GHRH
pl asm d, pAV0235 (SEQ D#27) Figure 9; bovine GHRH

pl asmi d, pAV0236 (SEQ D#28) Figure 10;
pI asm d pAV0238 (SEQ D#29) F| gure 11;

cat GHRH
a TI GRH

o A~ - ~1 Ir~1 1

etntst Qse well as assays



bi ol ogi cal equival ents thereof. EXAMPLE 2 PLASM D
| NJECTI ON AND ELECTROPORATI ON CAN BE USED TO DELI VER
WGONDE/BENS TO LARGE ANI MALS [ 0169] Young hybri dp@i/gs2008/025747
[ ] hybr i dp@i of
el YedibBrider 3t v g eeks of age, with weights
between 15 and 40 kg, were used (n = 6 to
o) p 04 P
gene {{#EH A DT Hirkan, GBI o EicReRE U 1998 BiblsD A2 0a)
colla@@c(llﬁf étdly QOG&} Seamaki cnl., BOgarD1 Ax¥ppanite \naieptor gE’hfaé.me ckt al.,
was Qbt ai ned usij ng rrrrer ci avai I
1997), @sagaﬂlkprgeowthéﬁﬁ% het @28@5&’“ eEAl 82) ﬁniti bywpa platelet
i t Be- 9 IARK AR 3999398V. | 108328/ 00266
endmﬁ@?é@ ﬁ%}geéﬁpe agil ?(I %etl c Ch?omagen@c LAL (Endosafe,
Charl eston, SC). Plasm d pr epar ations were diluted in

ﬁﬁ]l_gl \S?-f naqr@fégreg UriBodfh&H gﬂg%ﬂ@ieg@xtoni’&térhls utilized,

e Sodl um sa rage
such @SS@’@& 129tLi dtcali Q999)D)Nh1¢hqc®a§4n$) ao;brotdm}ll eepan irespanse element

(SR B el Sl B B AR e, e SRR |y Rsmidl TEE. binding
s1tes,i3a‘ri]11t oéljte.ﬂg/ WeRed HRRCirinbcti ulgﬂi mjsggtehmeé)‘ég 'ﬁaﬁﬂ‘ﬁ rh%%e‘ﬁfc §itntbters.

sem nenbr anos l'e using a 2 1-ga
The meiquéness iofi suble ac symifleaticoprotriogerSis pi m@hﬁmtlt miproazpmayt over, for

s L G LSS rhag SRR S R R 205D, pa o

5,374%4%) @%fsﬁ;&éﬁl@%} my@nic%@fe\éﬁbn af helucRlcAM sequBh®@C(eigd.S. Pat.

I N our case i seconds el ectroporatlon was
No. 5,28&422edn a5p1p£qn§é§n6mdmenm the ipseroeter gtilized iarfhe fnvention does

not gshfig.\é gﬁ"(%n ol Cetdrlln % IlVlﬁLg ﬁ{ug?:%gy iﬂ% eréc?:() ggr‘?@,%%lelg%} ;P(ﬁa%ﬂmery or

factoRyl Fd)théisﬁ’&natﬁtﬁi d}aumg t)«é‘ﬁls-faaﬂi@ fé@tor @indﬂ@ §itee and eAHaf0¢rs may be
Bl ood col |l ecti on: . and 10 of each

used i #reprdener with rﬁhlﬁﬁn@omt %ﬁhs H%YP“QP“ g Ingen Nﬁﬂrﬁﬁt}’ekﬂ“&@élmm
v BEHLRERRAIG MO, O, IS8 L v o gn such
prombter cdeqierces fibih tdatabasesi mcladmg othen Watignel &lentee fandBiotechnology

suhse trlfuc 30 j N,_.an .
InforoR EYnbLY Siblatk oE86et e NoR ARbRA S A PGRE arisan is
awaré W lihese 8418 REs SHY YOGz kR lobfagh REQRRER! &5 Bel@@nB Yiterature

Serum sanpl es were't hawed and 50ni was assayed for
relate@RoFhepresent inventddmg t he Phospha- Li ght Cheni | um nescent

Reporter Assay Kit (Applied Biosystens, Bedford, M),

per manufacturer instructions. The lower limt of

dIETATHON SIGNAES MB}INII‘SEWQLIRIBQ@QME BANDINGSEES

ser um sarrpl es vvere diluted 1:10 in nouse serum before

lﬁéi] M-"gffpg gl)%{)oq ﬂﬁffﬂ gﬁ‘gtxg?yalzn%\%ﬁlrgf £ cF%8Cht translation

of cclxﬁ ehiceg eﬁhesg si @y itludee tHEr AYIG 1{11@&3(211 cdlien SrARljacent
protein is imunogenic in glgs, and t

sequénepunBxegamions tandatioapkernrobsignils lﬁP]Gfiéingh%iefé%G dritigtion codon,
4

may I Wﬁée(Pn {ogbelg o{v? rﬁ%}s C@fé‘é{ ?5% J%IG&ICI?J% %i(?lsﬁ ﬁ’ledagi g&\éﬁfdyregfﬂ}gﬂé %aﬂa)ole of

deterfiligia g toip and praviding thesratessatyusigndlhelt! 1eme|llskmfvvnSIEAtPthe initiation

codof SRR Fh U SE oL Y02t B ZeEk BELL huence

ensux%xtﬂ)érﬁﬁaﬁ'oﬁ rbfftﬁé |eﬁmenlﬂséxf‘t %m&%@g@ﬁéﬁs Ft’xlaﬁ§ﬂﬁ&hal E@l&%les'ignals and
Nevert hel ess, the technique could be used to deliver

initiagiph e:pdtmsg@s befeithol eajulaber smhetlsp ddiefdffieiengy efngxpressionfeay be

ennatd3Heint sl S saRedr i srflerinfitn PalBRS AL :

108328/ 00266 -56-approximately 14 days after the
399937931(;@08@@,502531, it is reasonakde that a treatnent with an
i mmuno- nodul ator, as GHRH, could occur before the

vacci nation, or concom' tant with the vaccination
procedure. EXAMPLE 3 GHRH ADM NI STRATI ON I N CONB
[0173] Thirty-two primparous Hol stein cows, 18 to 20
mont hs of age, W|th an average \NEI ght of 547 43kg,




| ast trimester of gestation and designated as the

treated group. Simlarly, 20 pregnant heifers fromthe
w@&2006/0808T ce and of the same breed and age di dPEIDUS2005/025747
et el YgLph Bs Mg 1 Featihent and served as controls.

Ani mal s cal ved at age 23 nonths 24 days. Cows were

h.‘wm' NP odrs eﬁB?ﬁlheﬁﬁrJ}‘ the tlﬁ\%tl%ttﬁlﬁ uddof b&‘n@lpﬂgosome

Wi ter ms ers or evaporative cooling an expose

entry tsite$ §tIRESI) dieyenghdre ustre tdh eredtevwasltigene, aarspdlmmdnas aukssages.

IRES, flgmesié 66 A0l 1 BYPe ol FARER: oS érodehaf S Meghdeied Cap
ey AR G 60 L ERLARTY FRAETNAS PEIGLE S
1988).r eRERI elérhidntypl fesmi tde\memwrs prs‘éld plk:omavmsc Ifarallyre(mnhtp and
encrp Pl R B e (B B8 SR By wet
IRESdf?&hraoﬁﬁﬁHm?di‘l‘an Ghedsdpet(vBRERk ah8SabiowRN 9DPPAIRES elements can be

Ani mal protocols were conducted in accordance with the
linked\atoi beteoldoveopeh ©adingi framescuMaliiploropencrealing Gamesusan be

v o005 B, e S L GRS

virtud € -the CREESUIBMER, c6éh op&GAYeddirg faniel Qna@fesmble to ribosomes for
pSPc5- 12- H\/—GHRH was diluted in water to 5ng/nL and

efficienyr anslation. WMUltiple| genes gFat Aeatcdiaontiy /sppresesdnaisingr @ single
t ﬁ—ﬁi—l
promgfe%[/gﬁhrfa%gérafoa{r?ﬁUﬂgé tlah%ngtqér g‘?eg%%s@%j 9-$/e 1o nNos 5 925 565 and
59351&1@db&h(tﬁe@nmoﬁmzked]by)mfeﬂénm)kl i n Lacks, I\L]) Tvvo mn
after injection, the injected nuscle was
el ectroporat ed usi ng Advi sys's EKD devi ce, and using
the fol | ow ng coMULTIPIE CRLONINGSITESATD, 52
mlliseconds/pul se, as described (Draghia-Akli et al.,
2002b).. The vol t age chan wi.th the change,in, .
r e@ﬂ%&lanc ¥eglors 67 1n¢ludg ’i‘ﬂ@qt K& réicgé‘i ?“6?) 5eian that contains
i i Ry Yt dd %%&ﬁﬁ@n ith standard
multlﬁ)teegrgr eg$to e b%%e\%/gie O\{]}ggﬁ)canzggﬁgmm%r] al Wit standar
recorhbiha!ut techme]og¥ction digest! ithes veatore(s¢am for examplpr @?gbpmﬂe ets¥di, nl 999;

3999379v. | 328/ 002 - 57- lg. Ani .
oA BTN RO (5Ll S riion
enzym@idigesfion” Rfts arvRi156 ebhwet of atnutkRR li®aiolprRith @m enzyme

site. [0175] Weight, body condition and hoof scores
that Beictiors prlyadtnepecifichisications ines éluﬁ}@i“g neé r@ﬁletcwé sMpgy of these

resm&@% i at e 3&9'%?&@ lgrévaﬁgﬁl%‘sA [ nd| cat or angn\%zl%Smdely

undeftdolt W thoﬁ’e of skilll 1@ thy aBc dfrequednt &4 abctbd isylinehiedaordfragmented
random y assigned to groups. Two independent dair
usingy FepHICtioR caAYME that eute x4 ")Ai&?l }Gf\{\:r%\}@ RIS FXRERPUS REARCNCES to be
llgatéa e A ek et h‘ﬁlésaﬁgﬁ“ pEak 18R Eﬁ)c@si..scﬁsﬁﬁﬁl %hodlester bonds
ndition score rior to treatnent, between 6
betwatri\mm’tdwm ved lfragmenta,mdhlm thaplomagows be\mrélggeuﬂr\edh bz}ch other.

rechSiuts SSBEEYE R B Il D RRCKORE, L A o o

of skilPHGthO8rt bF RiEbhb{ndf téchirdidkycow) to 5 (a severely
over-conditi oned cow). Hoof scores were neasured prior
to plasm d-GHRH treatment and at 60 DIM Hoof scores
included a 0 (no hoofgmrieiNersItEes4 (severe hoof
probl em) eval uati on of each foot. Each hoof was
assi gned an additional 2 points for abscesses

evididshal | Mest etranscribed) qubaryotic RNA tmhelepidese swillr pindergo RNA
ey Mo s Ul e B, Sl gl homic

3909330 Olsedgmoed al | 4 feet, abg@esses, and intense
treatment needed for each hoof). [0176] Conpl ete bl ood
counts and i mmune markers. Whole bl ood from all
hei fers was collected in EDTA and subnmitted for
conpl ete bl ood count anal ysis (Texas Veterinary
|\/de cal Di agnostl c Labor atory, CoI | ege St atl on, TX)

a4 g, . o, A S - NN N ]



[0177] I mmune markers were assayed on all treated

cattle and controls at day O and 18 and on 20 treated
wazme/078ont rol cows at 300 days post-treat mentCEOS2005/025747
e i ter LR Bl oGHE: 9° Ndkci nati on chal | enge. Anal ysis was

perfor med by flow cytonetry (FC) using nonocl onal

( | 5. S, | a
cukarBfic JOfHefcs IR Y FBBE . Scop P Mbieifle RAPLESRU proper
procesdilg oVaBditngiwipt Forpmtdini expressiby ,(sdeylfdbrmeswample, (Chandler et al,,

Washi ngton). Conbi nations of mAbs were used in 3-col or
I1997kC to deternine the 3999379V. 1 108328/ 00266

-58-conposi tion and frequency of different populations

of peripheral bl ogod nn cle (PBMC) in

peri pheral bl ood FSFWH\ZA% @tslﬁ%’fﬁ ét atus of CD4 and

CD8 al pha beta (otb) T cells and gamma delta (gd) T

.Cg[bi% ng%‘éto% drhEorkfliBs Soe el P&IS&M Hﬁ%ﬁtl&?%w%&%rally

[ so [

nations to increase the intensity of _
com;ﬁiselcatelsmmestegmaiatlom sizal.andl Ct‘a&ufratml Blgnal’recn Fterngihator” is

b) ood tained at the tines ca ed
comggisi ae B PVA et vk in specing GEafiatich P B o tanserivt by
an RN)5§ ?Qlyhﬁra-gé' STHudf frﬁé@-@au{\l%%dlmwsh@@emﬁhmﬁw@au fhat ends the
efed saline containing acid cit rate dextrose
prodt(ans/oA@m)RN@rﬁr@nsqmﬁ istostempietedd A teromatgs maydesneeggsary in vivo
mtlssu cuI e plates containing the different
to ac%ls‘ﬁ%‘i?r?é?blg o%gen%‘{)é The cells were incubated for 15

mn on ice, washed 3X in PBS/ ACD and incubat ed anot her

13[3?3#;“ | %‘ﬂéﬂfg Zl%tes%)tgl%?r[g egltﬁljln%gosr 1o ki on %{ Yo C%Pn%(f‘fsg s&emﬁc

DNAf 44 QEREE EHal perdily Si0LEPLLiTic dleavage Shihe AR WY frdiistiiptGoSas to expose a
(Sout hern BiI ot echnol ogy Assocl ates, Birm ngham

AL
polyadgnylation sitsorEinhsiprals a szﬁcmhﬁ%wogws PYNEGEERI 1S adgbh siretch of
d
shoul AR A RENTGL PARS 8 T3, M A0 HRECRAA molecaics grodified
with ik |pbl}e°xaﬁm appedar fbhmomed;thlﬂe \aad areatramslaterti nne aff&eemﬂgn Thus, in
Di cki nson FACSort egui pped with_Cell
otherrgrbpdjpnis ARvalying GUEHYRIEDW FoPTefgd t%*t?éﬁat tﬁﬂemamé&ﬂmpﬂses a

mgnaqs%ll fhe: cl%%\%@%@ tl'fecﬁl\@( pinﬁ%? id %ré\g MPersddf HABEIR terminator signal

Thor nt on tario, sof twar e nl ess ot herw se
prorrwteat;mdiyaddaylatlm ef plneemnsagd aBmtepeth@g@rdiolymnylatlon site

total po uI at assa p rt| cul. ar
clemis R 5GBSR RaTEAEy e Bo S iR Tpu g rom the
cassé&@qmo@q{ejrgeégz@ﬁé@sent 100% of cells assayed t ot al

CD3 CD3+, CD2+CD3- or CD2+CD3+ represent

100% of cells assayed with both CD2 and CD3 anti body,

et ©138] [ 04réhinBio?s baribisprated a0 usditithe invenasH iRdTRAY Sny known

Serum sanpl es were collected at 60 and 100 DEVI. Serum
terminator Sf itegngsription glesaribad deeeith b kreyi &capn%\ﬁépy%magy skl n the art,
incta 5 Bt i . 3, Ploplele 207 e BB fBCEy i ecnes, sych as for

exan{pl€the boViare gidwithrhoribal @ahin@loagn Oﬁilltmﬂaﬂhﬁmastequqnces such as for
Col | eg@e Station, TX Ser um bi oche gtg endpoi nt's

examplg e FeamROTa P S TRERRAARBES, frigrmination Signal may be a
Gk

lack B AR SRRl SRl o A0 AR & Bfioc L fhation.
urea nitrogen, creatinine, phosphorus, calcium and
glucose. Insulin and | GF-1 assays were perforned
within 90 days after serumcollection. Sanples were
anal yzed for glucose and insulin levels by an
i ndependent | aboratory (Texas Veterinary Medica
Di agnostic Laboratory, College Station, TX). A

399935 MJse8/ 006y € anal yzed i n t-hp sane assay. The assay
variability was 3.6%for the insulin assay and 4. 4%
for the glucose assay. Total proteins 3999379V. 1
108328/ 00266 -59-i "u i M" " ." (N I O A
T I (I A U T VA I

S L I I I I I A I B I O II" 1 ver e neasured
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[0180] Surround(tm 9 vaccination: Al aninmals

enrolled in the study (GHRHtreated and controls) were
woanehniased at 300 days after the study initi adons$2005/025747
WS TiNgG LALBENRY V4661 Wecal | ed Surround(tm 9 (Biocor).

Surround(tm) 9 is a multival ent vacci ne contai ning

i nactivated, ady t [ ' i C strains of
| BR (bovi ne he%(gtséw rus- iilﬁ %ﬁ%@{%tg&%@e Vi rus

di arrhea), parainfluenza 3, respiratory syncyti al
Vi [0039]( as Iikiekpression, r pesdiculanyd elilegpryotipierpression, carleawill typically

. ept ospi.ra gri ppot yphosa, Leptospir ar.dj o .
inclue oSy FRATE G G T PHPRS DIPERIRUSh oF therioript. The
naturbd¢ E}Ferﬂdﬂﬁaéleﬂlhticﬁﬂ A61d1 S0t Yefevdaas bk Cales t8ME successful Rréactice

adj uvant'ed to mai nTain nmaxi num virus antigenicity. The
of theeipversiony and emyvauch seqeense guabc bel dmploeadi a Paefeireh @thbodiments

Y ST PURLAT TR, S PR o . e o

bovirkQiewih Kdtfond peBMBenyldtidfsilinal, cb@énieat endRidvag®Rinction well in
~involved in tlge etiology of mastitis, to respiratory
varioys sgelecellyh @olyadenylaionsmay icrsase drectiabilibcok tgdmuserpt or may

éi;hl-l in one injection of a 5 nL sol ution.
facmtag%@ﬁm atc?é%ly%derlﬁ anal ysis. Data consisted of
repeated neasures in different tine points with

unequal all ocati [ yts to treatnment
groups (treated %§¥@§W%T@§O). Addi ti onal
conpari sons were performed when a significant (P <
0.[0%20]t r edn oRIet toxprdpygateld eccamtin @rhosbeell éitreayt edhtaif\one or more
. .m xed nodel using SAS (analysis.of.sinple main, .

origipg %@Pgsatm@ta%@g@éer&sémme), iMhighh s asngetfle %{}w acid sequence
1. gni.fi di nc the ;

ot WhRHTICIEREh iGiipELAT ARAIRI CalbRYRGWRY sTkYing sequence

(“ARSUy bards: enplbyali if thechodt eablris zéast.y, culling rate and hoof
probl ens, were anal yzed by ANOVA. Data were coded with
numeri cal val ues such that ANOVA coul d be perforned.
The t ot al SERECEABLE AND SGREENABRE MARKERS in the
anal ysis of this paraneter. For nortality rates, an

ival A St ive =. 1, d =.Q . .
i scr b idsin PR TeR o e rtetiopalfy opntaipt & nugteic acid
conslggtﬁsdfr the -préé@ﬁtufnﬁlemﬁiﬁg%eV\ﬂdEﬁi@duﬁleﬂb% dr #esive bHNGMAding a

~l'inear 3999379V.1 108328/ 00266 -60-regression are
markpr istba expression vestare Sukh markers wopld<copfepan ndgngifiable chprge to the

| evel. of statistical significance.. EXAVPLE 4 I NI-CAL
ccl pepeptnResSrdtiscefiiab AR iR sn degho CoRREY »
selecBEChINAGIEDs \Bhd Hhasy dddifckh \AAblopErt VAT INowls OfbB dtlection. A positive
Bi ochem stry and CBC val ues: The total white bl ood

selectablq madghisonadp @highithe Breswise R e kerAllowsdorits srlection, while
o nefSPRISHEREAE §qrE AR i FRIREK gl 03efiRe. Ao

exanpdntafod paditive sclecBMle Rnatkér. @6). dAigpigsistaricegmarker, for instance
i ncrease in henoglobin (11.55 0.15g/dL in

kanagyip- t reat ed vs. 10.9 0.15g/dL in controls, P < 0.02)
and red blood cells (7.65 0.1 mllions/nL vs. 7.3

0.2 mllions/m., P < Q.07) was al sQ observed at this.
ti 194430 niUsuplly thernclpsion e%a %%éeles&mms&%@ﬁ I3 the cloning and

idenBEQAHBS Jf NraAbReHaftB P lexaRbENBAQCIRENE LY rldRBRLS tdtheomycin,
any time point tested. These were within the nornal

puromgeigehygromutincOHF®; GPdL, zeasin @dlvstsdinelrage usefull setectableaharkers.
.e not _different .between qroups, (ki gur . {.0183] ..
tn- g 3% et o STHERE o BRI Fab A1 € ahs SBH paion of

differentials, and flow cytonmetric (FC) profiles were
399938iv.Mds@8/0d26t Wween groups at -4ay 0. At 18 days
posttreatnent, CD2+ val ues were increased in treated
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 < 0.004 in GlRHtreated cattle, and 37.3 2.1%
vs. 38.8 1.8%in controls, (Figure 3A). The CD4+/ CD8+

o, . o .



< 0.016, and day 18, 8 0.7%vs. day O, 7.2 0.8%in
control animals (Figure 3B). CD25+CD4+ cells were al so
W(!;t@ﬁ/i)ﬂhmnt I y i ncr eased with treatnment: day ISCT/ESD05/025747

<0 001 and day 18 3 8 0.2%vs. day 0, 1.7 0.2 in
4 I
transf%%&rl;tg gﬁsﬁ:géﬁl]tﬁe }rr\l}ﬁgmglgg 1&?\/\%@00%@?#08% ne?lgﬁtr '?ﬁ#ts of mr&ncludmg
scree% RhARe¥5 B0ch nai ‘GFP | ywhdsec bhsis mecaioﬁmgmcf Ianaiysﬂsy are also
nor e numer ous 3999379V 1 108328/00266 61 "l
contemplated. Altgrayvely, scregnable engzymes suc 1 s heryesf mmletxr\ggiséﬁymldme
k B 6 ot implleriEd] bBANIHaRs AN @A?T butflfed P One of skill
masglaégﬁ( %b"?e g%n gDS y ( l's (j,e“?“éy nor e nuner ous
in thenart woutdeasorkmaw hﬁﬁ t6 enrploq;ﬂ/&mﬁumwglcn@fkqgemogsmb' in @gnjunctlon
weeks after

with BACS ) TBe RemReraed Ao RSP TRit S e B it i

capatfl® BPbAHE BRpréssed 3MlItanBsusBewtR theslicldid eciloddd dihBe gérdd product.
was si qnl ficantly increased in GHRHtreated ani mal s,
I

Furthghpxamples ofiselesable ardbecreanablsrmarpis:arg well kngwmztoj gpe of skill in
the RH-treated animals, versus - 0.09 0.01 in controls,
<0.05 (Figure 4). [0186] Two weeks after the
Surround 9-way vaccination when the nore
conpr ehensi ve panel fﬁf&; , the CD25 CD4+CD45R0
nave T-|ynphocytes mere S|gn Icantly increased in
GHRH-treated animals conpared to controls, P < 0.05
( Hog43le 5Whdr® lénloda; traliapahekis tvaﬁaiceﬁinplﬁﬂheﬁllsy allvariety of
nortality of the heifers (involuntary cull rate) was

standard; fraiptegenioprogedirescHIdUIationis dbe BIUCRE Whetrky elaﬂ%%f)‘écur in the
v VO, SO0 5 g BT SE R D i

sequencO. dI(h’S}mgIEh@neahbeks of geleatdr wmle cﬂlrmncﬁsohieomﬁhglgeone single

Johne' s di sease, stem.c in om hoof .\
gencs, YR 0 B GOTRRRCRRE PP BRAAIGES VoD 1 P e Vel gfiion or
substi@Rén REQPLIRPR GRIEMIE Ha8d withid @ADNIACGeRRh&Y, )b?' they &M} be the

one severe nmastitis case. One treated ani mal was
consequehed of uchangesarineadingethe. inpgiony er adeletiony of Uategr pumbers  of

1 rate prior to 120 days in m |k production (DM
nuclepideyiecr eased by 40% with the treatnent. The

protection after vacci nati on agai nst environnent al

ens s..i ncr eased t he
?@58&6 I'f %ﬁ FB1CABEUT* gﬂf%usg_l a@l? grnrﬁd%(aﬁnﬁ §¥errors in
the ﬁ&aﬁe omeWA Geplidatib® NorS BRI BdvEMERD) opftrahq;d‘saﬂs ghinkfierebenents
between groups at the tinme of stress and negative

(tranggreseres) Vgim theegengmee They afo 4 mrdured folloying BeRasEre; piohemical

RH hO < 1.
or pBice IR SR AR BVETRR s el R on A gfgeions
ultra@fbMI lﬁghtleatgﬁg dﬁd&rﬁaiﬁx&yl of! ?dwmrtahsmhaxgeﬂqulati?ngd@_n}s(hnﬂQ%iycyolic
of, total body weight re i o
aromafip hy@ocwBaes 1bet V8 )flév% F%Rj&f‘éé’ ip\egR ulﬂgé "d%]i?sﬁy or indirectly
(genGil %llﬁmggo@le '\‘Plctaﬂ_d]ﬁ: QS&&&TOMO&‘? rvvlﬁ{ ﬁﬁﬁgicvﬂdcﬁ afhe DNA

| nc ease | e serum | G-1 | evels: K
lesiofi®in@ucetiny suchfeovir@HRintalragente mabrdeafdenoandxﬁqajlons ofbgpe sequence

a8 BN ok s B N 3m i g o

be 51& dliecéeﬂgﬁmugﬁ eife Wz BF partisulaQ %%tmén&tm/sm- at day 100
1.8 6.8 ng/nL at day 60) (P < 0.04). [0189]

I\/br b| dity: The herd had significant hoof pathol ogy at
the begi nning of the study prior to plasmd
adm ni stration. Foot problens, nost probably of
bacterial origin (Murray et al., 1996), were al so one
3900381 1 dd2802k¢1Ci pal causes of-43wrbidity in these animls
t hroughout the study. The digital dermatitis |esions
that constituted the maj or hoof pathol ogy were
attenuated by the GHRH treatnment. Studi es have shown
that as nuch as 29% of dairy cattle and 4% of beef
cattl e have gross lesions of digital dermatitis and

1. i




spirochetes are involved in nore than 60% of the cases

(Brown et al., 2000). The i nmune response to the
wapiosoctigt es i s of short duration (Trott et alpPCT/E9083/025747
e NS, LE DG TGRSt e i nf ection burden, a stable

| ong-term therapy woul d be preferable. The conbination

of vaccination lﬁﬁ# ﬁﬁ]ﬁ to be
beneficial for Sﬁ:@- rea ’gg ani ma}rGE egpr oportion of
ani mal s that had worseni ng foot problens throughout

t N@148jur s Strattutdaguidéd diye- mlfrbOﬁmtuggmrs fepresen:tltar pcb\Berful tool
when conpared to t he\9£r eat.e

for the fRFIcH A guf SPEIRRSTIBE GEPEEnHEgd miyrostpns el Vo Raaisted ef
al., l@y [ afyle, t@&?lflcgu% bHdERE %eﬂ}'@ﬁgraﬁﬂndaxﬁ%stf gaﬁ tée%uence variants by

tistic nifircance (P < 0.4) due t
mtrodm:urg ergrmirmadre nacleatiodel seqyenice chamges:mm a selecged)DNA [ 0190]
In contrast to injections with porcine reconbi nant
somatotropin (rpST) or bST, which can produce unwant ed
si[0t46f f etSits-sf)e:J@c ﬂnatagendsisgiusesulspeaiﬁc vlégmmbhbiidmsseqnﬁences

whicjgfst\llcfﬂrde gllﬁd §r1ee og egqﬁgxge ?a%f)tggaes rgagalssrsyé 01ent number of
adjacaﬂno mrﬁmmﬁai hﬁé’leétﬁie‘sﬁ\e' in Qs avat ed H?Hék r&qmc@ hi§ §fr¥@ided with
de effects in the ani nals. 3 ate

sufﬁctlergszuae ﬁh@@WﬁeMu (3 smlah wptewion hethpsidesnpithe deletion

n used reV|ou h
junc bR FRE Favet SR e Fabebl 1A B, B B terea
with bt 386 N0 désidifes dn bothdidds\oE thet jhfctivotdf ety degidtice Geing altered.
pl asm ds conprise transgenesi s, nyoblast transfer or
| i posome- nedi ated i ntravenous injection (Barr and

e[iodtm 199%¢ tedBalfurtysitald} emplb994; bdcteridphagdt vetor, that exists in
1990). Neverthel ess, these te&ﬁ i ques have signjficant

both g3 sarElenstrangisd wdatdoybl@cqtr@a@edt Herm. f r ectors gefyl el pie-directed
t d f

mutaka{qgﬁ dﬁ%gld% Q'chtélgs: lg({i'le%F (hgr N?l% ) .angg%ee gha%e vectors are

comrﬁ&emd:lyaiveﬂiabu hﬁld theowe e gdmdral%ewll lax)awmetedhéserskllled in the art.

extenS|ve ex . ni pul ation in the ansf ect ed

Dout raist PHSBH LR AR RPLRE BrF R S At aHcgess, which
[

elimiB s e o A G ol S OROR Y phal Rl

techni gues, plasm d nedi ated gene 3999379v. |

00 sURp [
oi (LA g hep Ol RPRETRMAL, SIBIE sEMIcHN iy 30 il two

strandh ef aidbulwle{ssram@edt\@mourwhloh encheles veﬂmn @s sequencd 9 DNA sequence

odi s. provided herein.,illustrate.that .
encoditg 4R B FAGEP it POBETFRS SIRIEEt nAd PO Edtids imepearing the
desu@&'tlﬁﬁ’tﬁﬁdr SMbAGR, IsintRBHORRAY Sprcpared! &d thnt BnreafetdiRiWith the single-

pl asm d. Treat ed Subj ects dlsplay a significant
strandeﬂpm%rmmaratm, sakinge o scepaphBiel dagyea of mispatel when gelecting
hybrlél sgCt c§§§1t1§ﬁ§ ! S’ﬁgagﬁ%l% -Hé%et%g gflg‘#]b N tb?%:(f!eddton %tNA polymerizing
enzyin@€ |such g AS s6i¢ ipal@hkerpskt thm@m“ofragmambl m%lﬁblom@homplete the

want i ng to be bound by theory, the enhancenent in the
synthegis Qf R nyHatisbraRag s rﬁra# cfﬂleg 3 heteroduplspilt farishe Whetsin one
stran@TenZRRE &Y W’ﬂﬁ}{?ﬁﬁt <¥E1ae+1ce| L@t Stddikah& bbdE tfddesired

axis in a e physiologic y appropriate nmanner.
mutafiod.9 Zhls(haeeredhipld:)eﬁeqtm is blenaused tceaanslfgmamprmﬂe besttchls, such

NPECF R T ENTIRNC T RS T Npu—_—

mutafRNeh&nee aRdngéilcht.as t hose |nherent there| n. Gowh
hor none, growt h hornone rel easi ng hornone, anal ogs,

pl asm ds, vectors, pharmaceutical conpositions,

3999319k € Bs¥PB/06266 nethods, procegdw es and t echni ques
descri bed herein are presently representative of the
preferred enbodi nents and are intended to be exenplary
and are not intended as limtations of the scope.
Additionally, vacci nes conpri sing bovi ne herpesvirus-
1 ( EBR ) bOV|ne V|rus dlarrhea ( BVD )

o - ~ o, o



clainms. 3999379V.1 108328/ 00266 -64-ipc " :::;; o s [/
it it 7 54-7 REFERENCES Cl TED The entire content
wmtooeacthi3of the following U S, patent documentBCEUSR005/025747
wepulli shedlitef gpEnces s hereby incorporated by
reference. U S. PATENT DOCUMENTS U.S. Patent No.
>, 1%42 066 dosiii@ftnSive Dﬁ%fm‘ﬁfonS onl988 WrdchofY sfnifidance and
. Ilste as i nventors. U. Pat ent No. 5, 846, 936 1ssued
inforprati@e centeat of a g@% realdth: pElproteint caml best ibst @ained by saturation
I nvent.or 792, 747 1Ssu ugust .
mutag eSS atich 4T A2 i et Supstinlecs o et AHEE B ShoH{Rlaing of
this &dth iBQhatSthé 16gi86ck 65 fnafresidud %ﬁuzﬁxonlx%a&g@hésl% are daunting
owers et al. listed as inventors. U S. Patent

(Walsem%alz 649965 Braswn 6h GNHW%@ Zeng @8 afy { 9O IPrxtant %ndeBafé?PS 1994;
Yelt(!nI ést é?g LJQ%I?SB& g%%l Wk EE@& %mélt.,'\ﬁ%S“ﬁo%% 22%9 '1§§éJ %lton et

al., 1I9|96)3 nHmmﬂrethhﬁld Prosisibiby: eN:nl. t}falué@lﬁs g&&ltamemcmu&ammmd be
2 1996 wth Bowers et a i sted. as i nventors
StUle‘it Hawvexg, mproyed teshnigues pagkediofistion and ragd scrgpRing ngtams
I r U 2a
muctfmdft slalHBRAY. | BECHBY 3.5/ PRenkns 908,208 anh; 270,896 or =
descriiptiornefotvealk-thrugtPametagensis. H)themrmt@ds of giteldorctdd mutagenesis

8, 1992 wi oyd lJsted as jnvent Qr S. )
are o ol S RS 222080000 B A oIl SBes TR ssos14;
5635817 %n@% 78b;16ki sted as inventors. U S. Patent No.

5,061, 690 i ssued on October 29, 1991 with Kann et al.

|listed as inventors. U S. Patent No. 5, 036,045 issued

on July 30, 1991 WhEFHROPORATORN as the inventor.

3999379V. 1 108328/ 00266 -65-r . ,, , : 4.7 U S. Patent

No. 5,023,322 issued on June 11, 1991 with Kovacs et

al [0150]st edn asrtaimv embodimenty, & thHeaprssent N@verxtioasg, gucleic acid is
) i,ssyed,.on June 1 198 W t.h Bowers_ et a Ii.st d _as .
introft iy cen” dPeniilsy, £ ¢eTheh ‘ipsdf AF L G { Eeripepation.
ElecttéhordBB3nvé1yEs 1Be\eRpSsusd ofed susbd:rﬁ;kﬁldof&:%lls ﬂchEDNP( fo a bigh-voltage

Pat ent No. RE33,699 issued on_ Septenber 24, 1991 with
electrip disghasge.| Inspeipe ¥ariankeof hisaneded, agrigin qellwali-deggading enzymes,

s BSOS g5 g GG 3 o

suscepitiblec tte beansIetmafi&f Obyv dléctidporaniyn ethaal untreasddededs (U.S. Patent

inventors. U S.  Paten 4,228,156 issuyed aon Cct
No 54 DD RRORR R iR &Y BFerercrl R B e AEOPER (513 tan be
made!:> AR sudRp tllﬂe 2tg6tr§1§forﬂn§§&? g %ec@ﬁﬁfé@leﬁvoﬁndlﬂg%gd%tfl& methods
Momany et al. listed as |nventors U. S. Patent .
knowh iD2H¢ &1.6 i ssued on Sept enber 23, 1980 with I\/brrany et
al. listed as inventors. U S. Patent No. 4,223,021
I ssued on Septenber 16, 1980 wth Mmany et al. listed
as[01fljent diransfddtiGn d?mukautyotib celzls 298¢ G tropenation dwas been quite

- T SN RN LR N -

1mmt_§ﬂ%‘lcﬂit"u1ﬁﬁrgeﬂ&, (PoA&Gt Wi ! ESWQ Ba Yat@epatbeytéd Ialve Be@btransfected with
i nvent ors.
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
3999379v.1 108328/00266 -45-



3999379V. 1 108328/ 00266 -66-r ,. , - I,/ 11,,. ,
r U S Patent No. 5,702,359 titled Needle el ectrodes
wo ze/meidsat ed del i very of drugs and genes," | SEUBUSON5/025747
e PDeeenbety 130, 1997 austh Hof mann, et al., listed as
i nvent ors. U.S. Patent No. 5,439,440 titled
r 0 kr
molepdfe GRECRS AL Yo BESH BlBobtd 8 AMACHTS R THERY ark EEHARE koroueh
cell waltsh whithngider horstat dirasmstances maintaiR@Trestppe fransthieorbrane potential
WO/ 96/ 12520 titl ed. "Electroporetic Gene and Drug
of cirgp 8P 2N/ M)?HPWM&“EFWI F’E‘P BrYO™  subl i shed on May
5, 1996 with Hofmann et al., listed as inventors. PCT
application WO 96/ 12006 ti d "Flow Throu .
Snkiopolimut utas b B e emypﬁlﬁgtf‘&?é%}w&ﬁnakes use
f f filix Blrou thésfeesﬁué‘t%r d
© théﬁd\’?léén ors é%ggfg‘%d% cal’l on V‘D’%S/?L O5 titled s and opening or
enlar'giﬁlgethd: copinitat iboprianakt,| mmabmmoe@dss axpppéacad s camtelct with tissues

For insertion ugs n nto
and BRgPIRGREEN ool 3arYy 3orieBl B I HaPieen Re e o agoctrodes are
impos& 8AtREm. RGE FBRCHIEalst® ToV\EleBiféfbidiish hiet Hﬁﬂlec'ihﬂ t\thﬁ@ of the
El ectroporation of Cells," published on March

19
resultipg Fie iptshsitiewtacedrding|to éhee@naglaulfrv’é/ﬁt where (éla"@gs ﬂgvﬁqld “V)
18 thell%gp%géc{ 0%%%9 é“é; é’d’ ’%{ISS cgrﬁé dlganﬁ be{ween thggfe t[r(?(ﬂzge Li St
Wal sh, A Gur u5| nghe wlff, JA and K E DaV| es

19 i i ' . .
s ARkt T T e i i
art 3/5311 8ﬂo'§nﬁﬂa&ngAletbafraporkhorﬁrﬁotbcols Mforazhki deliv@BB. ofGanedrug or
transfer into nuscle by el ectroporation in vjvo.

macpmelestl§nigto theacedlgaf the gub. Jgptneﬁgchdmgly, 1tyis @é?lplﬁnto cgfcuiate any

ey e yhSLFE3 O SFPIARS e ppemine

voltagd hies |1s)propﬁhmul ©-thd dmtanmsbetweam dlectredesi dbavesvepeciaivea is that

expre Structu and fupctiqgnal . .
an clgh ek At 08 BERTACS I g vl slogiades Gy 46 ons i
not ch%ssa?‘Pl td creMé"dngélééﬂmc Belay Alt%ﬂ@ﬁ’ bt wﬁmngﬁi lBe C%hﬁtﬁby ﬁ?}eory, it is

R Schiro, J ° eenber .

the cwirkit, that ig necassaRo fa |smccessfuLplectroansretlom pot edgririgfiel pex/%pn

den Brink. 2003. Insulin-like gromh factor-1 enhances

| ynphoi d and nmyel oid reconstitution after all ogeneic

bo[(HS&hr r @unngaeisgt@oraamnothe meratapgpuuam mhg rpro uct of the inter-

77,1983, Ara

clctiQis DRI Er e B8R oF St PR pbilie APy, FIRE R broduced

duritgEle@fcpofRIdnah affsié dhdroah B8QesveE O THel pradnd rd)f ithe inter-electrode
mammal i an cells. Nucleic Acids Res. 20:4795-4801.

currggbialfige and pulse furapemt Aheprogcols, cumkepily desopbed furglectrgpgration

are t?eﬂeﬁ)r 1H r}%l;hsl-bf {h%l %glﬁﬁﬂg\%ld_lﬂ{t&sn?eg 0@, whﬁﬂ%@ 'd%g?rﬁient on short
fmune résponse ccines 1n’large ani

voltagagsilses of hn&ﬂ&wﬁ&ﬁrrelﬁiar Accdrdinglyd the Msmtalcei @n hedtOgeherated in a

System c delivery reconbi nan r ot ei
tssug SABRQL 81 TeJerrgRRch ilef lgoraied shi e thhifarny pulsgvoliage
&fol “Fhe @AY fo f‘i%trﬂéﬁ@ f cell
elec%&"?@%"ﬁ?’é&@@%@Mthége{d?rgﬁﬁ@v tohta%Os Y he ity o | 5B ot oo
acroﬂaehtctmdels can8Biciedde ﬂ@ﬁeff%mms ol an}FgIVEnndmIEJporanon voltage
aud

puISBEABPENL Tor RPNt 508 BT S R afbix needle

elect?eQ utitizBB-d pieatteRhiftE voltaRPuldel foss Mppodih@eléctrode pairs. This
circulation after electric, pul se-nmedi ated gene,
situaipR 3SR eIp f reeuiraiefl SRHFM AN SIBFIOPPREIon Siepbyin o grea where
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495: 16-20. Yorifuji, T. and H M kawa. 1990.
Co-transfer of restriction endonucl eases and plasnid
DNB172f 0 EBRTSEARDrateinl is ildyhuabgeic appigat amdnthe Eiﬁlhﬁﬁlb&nedlated
on stable transformation, Miutat. Res. 243:121-
clearenqe qfythe rrotgin dapgjoasur withioHy i hgays afigpplasmid ‘éerl’é/ﬁfy (Figure 1)
dnPlsa i|ct £
 whef e FSL R RIUSRAS AREIPIPLLY, B Bt
SEAErﬂxprasaon chiu bb estuche@lcdnds oRersa 220eck15ioB bh8 . interpreted as a reliable
Zhao- Enonet , O Boyer . ,L. .Cohen d D
measiy 0% B SxPreion Sl Hie MR TLAGH AI B e eelsps. the
techilific 3@ Be G GENGivEF OiheF Bipes 6NMoRRERE itFaRspVificilly@nhance the
m ni mal tissue-specific pronoter. Biochim Biophys.
immpRs unchion : in0® -sehiect. 390 9 3Measuable Fagiation GEspopse Sisually occurs
B e N L T
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N e T N e A N I A I
et "nplT " it i- WHAT IS CLAIMED 1S 1) A nethod of
weempard’sy a subject in need of a vacci nati on PCT/US2005/025747
e DR LB Sy del EVETHY into a tissue of the subject a
nucl ei ¢ acid expression construct that encodes a
. - h 1 - n ] . .
sppr Al TARG8 SEE U A RilIGh RO sbossHAAE ke RLp with an
immuario-mbdulatot, aswGEIRH, rcodkl ocoar bafpré He vaccination,asri abncomitant with
expressi on 8onstruct occurs up to about 1lyear before
the va¢ranaligRPEGENE. v acci nat ed. 3) The method of claim 2,
wherein delivering the nucleic acid expression
construct occurs about Q to ahout 14 days before the
subject is vaccinated.E@Vﬂﬂﬁ¥ thod of claim1,
wherein delivering into the tissue of the subject the
nucl eic aci d gHRASSH WaES tissue
electroporatigh. 5?§2¥2h§g?ﬁ%gqg?qg?E?%Y&? wherein
tissue electroporation conprises: (a) penetrating the
ti 403 i n Thirty-swd pemipareusiHalstpinunosts] 1§ to20 meathsef age, with an

SR8 B oo ST GBS e
last fmdsh® STURsREibn CRAAPIds RN B! Be GRlated; g&% Siil#81 Q0 Neregnant

~the nuclerc acid expression construct into the tissue )
heiferse fripoe thet $panepbanred and o fther st dresideandr ageedid potageeive plasmid

anpunt, in range .of, a t 0.Q1 -5 : d
weas R 0 5 o PRRTo P ARl ol 3 prg 2 Rigp R o lpos. Cows were
housé® el hefrerl @il bathefittedwithefais Equepmidewith iveidr miskae fal dvapsrative
the nucleic acid expression construct to traverse a .
coolipg s eexperqd tren¥ieahdaylghtThhe hetd was ded @ silege-based total mixed

ratio?é‘,gz?'p Bbiuk MRidRUER) a@ﬁ!c@weiﬁg% ?ﬁéh QRitly %ntg%rfsy%defrf?&g&&ﬁéter that

rises, a transfection- Itatin peptide, or
allowedcfonrapesmgal idestificatien upon Tenteringt thedstalf. At ghentdclusion of this

r ) B RS bk YR o e
tissugs?&a l@l%_péﬁtgr thO $HAR AT mfR l’and tissubs %rohugeda)y &€ B were

claim1, wherein the nucleic acid expression _
destropers and,did mas repier $he humae deashehain. Hanimeh prdesplgwere conducted in

sccof 5B 985 YR, BT RS SEUMELRR i L d e o
Labobitehy Kdihal®) The nethod of claim 1, wherein the

nucl ei c aci d expression construct conprising a
sequence that is at |least 97%identical to nouse

PA2IL ( Intulnisdlar irdéction i DN PHY enddvox@riiftide plasmid
_ pAV0224 ( SEQ D#25): pi g- wt - GHRH pAV0225 épSgE D#26) ; | ,
(Qiagraging s\@atssyogth ) PreRayatinn ofarese 2 d%ﬁi@ws dduted in

w5 SR BT U R ER BB e en s
total ARt D f(25fakk PEPY -GHRELimamp oAl B6in thie@rdpézid mukCle using a
21G gg%?&%gg%gqu%gﬁ,%éﬂlﬁgcgg,pﬁbP W\F/’ 31311%: %%} gnggption, the injected
musd.llgf@&t ie@éﬁoﬁ&ﬁf@ﬁ’ n8hg A EAXRNA ERD) dMi&, "RIdNQEingf the! 1Bwing

, Wwherein the mcroor ganit sm conprises: a virus, a
condgammsebipulses, 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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a mycopl asma, or a parasite. 12) The nmethod of claim
10, wherein the m croorgani smconprises a bovine
whenpesysT us- 1 ("I BR'), bovine virus diarrheap(1T/83003/925747
v e al hi Ludhza w3 5 iféspi'rat ory syncytial virus,
Lept ospira cani cola, Leptospira grlppotyphosa
musc€ AR Rer DB Oed iHERLARD el & QRARADA ML Ret-any adverse
eptospira onnna terin nycop asnma hyopneunoni a,
effectwmmlmampbmpnemﬂom a, or conbination thereof. 13)
The nethod of claim1, wherein the subject conprises a
human, a rum nant animal, a food animal, or a work
anjorgs]. 14Ye1§shd;rﬁiohip Geonditionaand iaof 3goses.S Bofoee ttreatment, heifers

con‘prlsm (a) dle |nt a tissue of e
weresHigjghed o tie,tares ealigated és@g% Th AR SARGEEE- Cﬁlwgtconnected to a

Weidh " PRABS o5 A rx?dé?d?oﬂ“ﬁdnﬁ@%ﬁ Z;'nﬁﬁ:?' Egntﬁ‘l’r a_(e, @dRita) City, NE)

and (b) prov ng a vaccine to the subj In an
and mndemly asbigeed fosgrotips. |mwemldcmv<hmm atmnalmqidm@idus d¥exas A&M
Vi ViQ.

univiy Eifel S IS R sebenl EroBRRESPRS by toniananotS prior

to tréaBHBR] Bélwkéh 80 GANBO BIVE AR BetivediP1 00 and 12D BINGHRGws were scored
expression construct delivered. 3992690V. 2

by bathsdsevoupas! hargling theybackbong, loin, and rump preas (Rodenburg, 4996),
with Pﬂéééibnla géés;s%nglﬁg é‘}‘{)‘?ﬁ li]?ger Iftl'gﬁ lcgig:):}%lél l(J% %’m’gfe QveQ% hﬁ’lﬁgﬁ&pcow).

Hoofs20e:0 mdraﬁfehsurw mi‘orms plastli GHRIE treaaenngnd zﬁ 6’0 M. Hoof scores
subj ect Ia|m14 furthe

includgga 0 @Pd@o% mbéqmﬁgma‘* g?éwrs ogk p@bk?gl)éfvabl@tlmpf ¢achifagt- Each

t
oot UL ORI 1800 SARSLELEIc NG00 i,
the rﬂ:é’éssﬁyermndmsj atoetnycglmrrmmﬁ (\‘M]Demt) rPosshble;hean sxbrex rangerefrom 0

(no RyRle) 1S 2R dSsiiers BPTobins of afl £l dBscaiveed G nlshsg rpatment

need6@¥oY chéh ReyEpt 14 days. 19) The met hod of claim 14,
wherein delivering into the tissue of the subject the
nucl ei ¢ acid expression construct conprises tissue

el RYSPPOCYAABre AR J51BuTBH GnlnehiHRrs WHIRHG A from all

tissue electroporation conprising: penetrating the
heifery wasigollestadnia EDE]Aemd subrtitted @rmoamlftty bifodresunt enalysis (Texas
el ect,r.0 the ctrod
veiefpgTPEEA RPGe LatdtaRy Siohekd Hiafon "EREprdor 3 FRAGHAE tnd ot
18 arf 300 days pbu&fetatrﬁ@ﬁwdd&eteﬁw s&dctnatioh lchalléngé. Mehatb Gy b@meters
nucl ei c._ aci d expression construct into the tissue

incluged:\egrihioprtepcomns:i hymatochkehemmogipist rf@tfés eplkogyte count, and
p
dlffei?’eﬁﬁgllngecdtkpf)gg i @orﬂlgﬁs Q‘Ieuﬂg fs qug?) cy'ées gtgﬁ‘ %ﬁﬁd}%ls and
basopihllmtplaidketscouﬂ&enmnmotﬁtscﬂheﬁlnme%emécspusahlaohanbgiebm mean
c aci d expressi.on construct to traverse a mnuscle
corpltsg}lar lohig copeent rﬁ%‘l’ﬁﬁgﬁgﬂn?ﬁencl ai m 20, wherein the
nucl eic acid expreSS|on construct further conprlses a

tr nsf ect| on-faci ati ng pol ypeptide, or a charg

pol&}péh @2)‘“31‘1:‘1%5 WETRsERYSH of| 24 tFR2 Came%né.‘:ﬁn&rﬂé atday 0
and 1§ %H&foﬁcz‘d QEh’t&PSﬂd ] %ht‘?& &QJSYQ%TO' &8s pRkt-E&@heftnd aﬁer the

pol ypeptide conprises poly-L-glutamate. 23) The netho
Biocof-9 olaedinatibs, chalengsi Mnahysisnwad péréoreneil cbyeRpw exytimetry (FC) using

construct conprises .a sequenc en
mond oS o oI i ey TRt B STy Ry Pspatogent of
Veteﬁhar&eaﬁt:roeib% eputhcqag t gvivne wahaxiiesh @il Dhiversity, Pullman,
SEQ D#14. 3992690V. 2 108328/ QQZGS -82-24) The net Ko
Washypglephi nfCembinghenseioh mABS nveeekiedait 3-eolof &6sitordetermine the
construct conprising a sequence that is at |east 97%
39993796l @ Nds32@@d26¢ O MDUSe PAV02025%-SEQ D#23); rat pAV0203
( SEQ D#24); HV- GHRH pAV0224 ( SEQ D#25); pig-wt-GHRH
pAV0225 (SEQ D#26); dog pAV0235 (SEQ D#27); bovi ne
pAV0236 ( SEQ D#28); cat pAV0238 ( SEQ D#29);




Tl - GHRH pAV0239 ( SEQ D#30); ovi ne pAvV0240 (SEQ D#31);
chi cken pAV0241 (SEQ D#32); horse pAV0249 (SEQ D#33),
w®@o0bvorasy pAV0226 ( SEQ D#34). 25) The net hod afCTUSA008/025747
e LA vheteiid the ivatiHe conprises at |east part of a
m croorgani sm an infectious agent, or a toxoid. 26)
com%dlﬁuﬂf&fsngggqulgnc? cﬁ*cﬁffgr'é%t a;%t?)%[a%oﬂs Bﬁ%r@h‘é{ai’ﬁfo% '?ﬁosrmnuclear cells
(PBM@D &s péréphepil blobdeandehé) fithctibnat Istatuy cﬁH:DWhﬂad €D3 ilbba beta (a8) T

cells G GO S5 (10 U PP ORGP (NGRS SPoGHIEay e Bepcused in

som@corﬁﬁ%ﬁ’t’nd’r@ttQ hicr&48 elyd in@énsi‘{* BPﬁre hiReeem ighaf 8RICEY dnd CDS T
Lept ospira gri ppotyphosa, Leptospira hardjo,

cells| den @slpoflalooctwes obfaimnd et tha gines lnd_@md)m pracdRssbfon FC (Davis et

ol TG ISR e SRR A PUNCEHATRT: OUEa TR heappisbufored

salin@cofthimin® dedd citfaRr dixtros@BIACEG ! andah® diseibuted it ¥8Rvel Pconical
rum nant aninmal, a food aninmal, or a work ani nal.

bottom fssusoenlare platgsosantrining dhe diffrent cosbinasions offmpAps. aﬂ)he cells

were lﬂ.flgo%éd%? 15 Bﬂh 'oﬁ @&e ’wa?ltne)daB)\( A fh Qpkés aﬁ& %c%%l[atea 2¥b#& 15 min
ar rrtis conp rati I Ng t1ssue

withidifférbve c@ntbjlmbmv\bﬁlbot&pqoép.ebﬂcl doyt @iti- mea@l antibbdied cogiegted with

V\herelnthe lurali of troqges are
ﬂuorﬁﬁeﬁh C‘?“ﬁ §p85é)&i‘ ‘&‘ﬂgﬂ %lsVE (640“(;*1&)'“ %Pﬁeaé’}ql‘?ﬁg' Astqgiates,
Birndithafli 90!, €4liths $ YGororikl) %&Hﬁgﬁx&‘é C‘?\)n UHeQlefls @etelthen washed 2X

expr es$si on construct that encodés
and @xaﬂmfPBﬁ)bwﬁ&red 2% foavaldghyier rﬁhﬂpe:e(ls weréRk¢D) in Bwabfrigamator until
an nt expressed GHRH is effecti enhance .
exanffie R bt Bor Gh S R a0 Bivion Dy § RPN BReS with Cell
Quet|sBfivatet aADafdUk&e dndlyb&E of IFIGW Jbt(Treef StaEart.e San Carlos CA) and
el ectrodes, wherein the electrical pulse al lows the

FCS nigressc(De Nove xiofeest obharaian: Oario, €2) rsefiarase dnlesss etherwise
state?,fjuta, %rﬂ?és%ﬂ%d a‘é‘,A‘iJffé,eﬂ ag§ %r?glge g\é(l) % éﬁ%ﬁ%ﬁés%%%@?vfﬂ?g’ 'p!uQicular
monodlohatiantibedyd o ¥@nBinigti@n tlfbﬁeraﬁ't(é gc totali €h48 anéfGDvedeells represent

toociaf polhsseivedua £D2wE E1i% B 6P Bianf Bat Coagepresen
100% B c{lGaseiyed HithhoBPDRYAN DL Ay Che fOTPI | Ses a

sequence at encodes a pol ypepti d€ having an ami no
acid sequence that is at |east 90% i dentical to the

en §E,;Q 4 Vet SR I SE
f@nﬁﬂa%%%t anll;ﬁrr% msan?o%’%g%ﬁérrgﬁf& o$ a vvosraﬁlé were
colleatedmabo aB@) 00 RMiSiehonl wab atiqaited 20 RIWherdebiocttehaeal analysis and

stored BT Piatcip HEDSR: PERLETEFHATANSIA FCUToR GG 48 h afer serum
colleBhfP a£ Ve MeditAtDIRANIIRE Baklorct SMU@TH’X) Serum
PAV0224 ( SEQ pi g- W - GHRH pAV0Z25 HeEs

biockpsejcp AvBipamIY sgﬂycgbﬁlzal)mlnb camun@trqmmgﬁ SUSEQ giﬂ#m)yltrwtferase

creaf}f\ S0P REGe DI DilP I AR ST {/BEeyrbdapulinhopiBd urea
n1tro§&{%é£1nﬁr&5%%fﬁ13)us @ﬁlcfh@ﬂ%d%l\(@cﬂs@G TrsOiR) 0 SKOE-1 3dsays were

The nmethod of claim?29, wherein the subject was
performed iR 40 g%s #aer sgrum e9léf&rlglar§%lm168aweqemb'@¢<b€f§ glucose and
t 2
1nsul\%ﬁ g?\tlee;lsn Q{yhgn m%%%?%‘gn?agﬁgg%ﬁﬁ%g% OVet&Jnﬂrg' lsl%dlcal Diagnostic
Labolpatotye CollggeaStatian J1X9s Adl, samplea weae arsalyzed iB8je sitme asmyhiilﬂe assay

. of . cl ai , rein the mcr |sn1conpr|ses .
variaf sy s e e Geulin b € BYURR R BIREE® aoshor Mgt proteins
("BVD'), parainfluenza 3, respiratory syncytial virus,
Leptospira cani cola, Leptospira grippotyphosa,
399930 pliBSPhe28 har dj o, Lept ospp9-a i ct er ohaenorr hagi ae,
Lept ospi ra Ponbna bacteri nsnmycopl asma hyopneunoni a,
mycopl asma hyopneunoni a, or conbination thereof. 34) A
conposi tion conprising:




(a) a nucleic acid expression construct that encodes a

growt h- hor nonc-r cl easi nghornone ("GHRH"); and (b) a
wozene37 wherein, GHRH is expressed in vivo iFCIb§2005/025747
&*éﬁbjeéﬂﬂh35) “THES FEHRSd of clai m 34, wherein the

Vaccine conprises at |east part of a nicroorganism an

g X 0| 9Q\V. 8 B
verd BERFLS R i iy SO &P SGO8mas
Laborato3€s) HekomlespCAYd of cl ai m 35, wherein the

m croorgani smconprises: a virus, a bacteria, a
mycopl asma, or a parasite. 37) The nethod of claim 35,

Wh1epn t hﬁzdiﬂ)t%ﬂﬂfogamySMGMMi SeranA IGBMi was measured using a

hetergg}gg}elgml%g; _ngm:gmorla e,tra(? g%ls%yn icy\,fflgg}g‘f%g}dgl fra:lgpgl%fa(ctu%/r% %)rotocol
(Dia%rg%ﬁ@%gbﬂéﬁh 5’5’5‘ Wé‘tﬁter LeRY OB k2 eHpIRARYUY BARRBon step to remove

Ira hardjo, LeptoSpira ictérchaenorrhagi ae,
bindingppro@pl irerformmea Pﬁhsarepkmsmy@mm ais ige hqm@rawynﬁha intra-assay

O AL It e

penetrat|ng a tissue in the subject with a plurality

le electr s wher.ein he. ural of. n
o WL o Speing? T pactiation" sl Boishes Eliglibd il fherbiy(GHRH-
treat&chsncr é&%ﬁ) Herd b&:cﬁi&ﬂddeémog QAN A% tHI Sl ifiGAtlon; uélﬁ% a 9-way
i ntroduci ng a nucl eic acid expr eSSI on construct

vaccmecatied Surrguadit2 (Bioaern: &mwﬂﬂﬁ@ is ponulbivalept' @qRine)containing

inactigPaéod[.t Qe tghﬁs ﬁuglrg?l j %t? 1gen, CE %téﬁp% :?gleﬂB Y (l?fvu? e?lgxpgivuus51) BVD

(bovit, v1ﬂfscau(1ﬁﬁeaﬁnmaanﬁn@nam 3;ekeepiratb@eéynpydxaenm§ (adkilled virus), and
plurality of needl e el ectrodes, wherein the electrical

Leptpspitge sariesle  heplpgite, gripRatyPhesdr ebentespiidontardiget Lieptospira
1cter5ﬁa%}ﬁ%§'§1§%1§e 'lﬁé qJeEE(;g@'ri PHﬁ'gpﬁ BR&Geridd )AIPFrgc\!t'ldys NPe "i)nactlvated and

vaccl ne I'n an anount ctive
adjuvantkdcte mnuabndayammmwhlmeanngemcutge The Hepmsplmbparamrs are produced
wherejn the nucl eic acid expresglon constr.uct

in MR, qesigaed, 19 o iflifC SAXHREMe SEBHRs A FBHEFUGE- aThisav3qsipation

addr@s@edigllﬁ‘x%e a¢iay cTeAURRERic Poniilibadid Sovid, ARRHarHeY0 and pathogens
dentical to the encoded GHRH of SEQ D#14; and vvhere| n

mvot\dqé iy dbe ehelogo wpmiastitis, 4o respargtorp discasst The bee¢ine is administered
b h BVD'
subelGRAFRH] ddfartusuta Bt pag TG E BEG S SghpatE™ 2

Lept ospira cani col a, Leptospira grlppotyphosa

R ORi - SRkt e PRe Do TSR B bR in different

time ﬁﬁpmﬁmetiw RNEHBA I0f exFdrinteitdd unas t@ﬁez&ﬂl@ﬁtegﬁups (treated n=
99269 08328/ 00265 -85-it ",.,i m .11

32, controls n = 20)1 Additional comppngongmmg@omeg-rwh@ arsigpificant (P <

ot Y n ARG R T M ST i o
simpfe/filainOéFfec ts)% as LSétPtodek arige>if Bladre mietenanyesi guﬁman'ﬁ dilffeteticdes among

1 <211> 40 <212> PRT <213> artjficjal uence <220>
the groups-ofrgach viagable ;ay diffGsgtrime PAHe Gaéqgegscir#g% Sheh A morbidity

and (nog'w, )cuﬁﬁ‘@l 13& 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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<400> 1 His Val Asp Ala H e Phe Thr Asn Ser Tyr Arg

Lys Val Leu Ala An 1 5 10 15 Leu Ser Ala Arg Lys Leu
wWhewe™413Asp He Leu Asn Arg G n G n Gy 20 25pGDUSA005/025747
Y ARG Gl SEF MGy Ala 35 40 <210> 2 <211> 40

<212> PRT <213> Artificial sequence <220> <223> This

; o Pi < 4 1) I
regre'ifl %Sé‘ﬁ%lgmgﬁ gﬁﬁ@ qé*lsﬁﬂg,ivsv&ﬂ L r<l ;(/)?1%5%? E§/ g‘%}a‘%e éﬁ statistical
signibanc&Bln 1 5 10 15 Leu Ser Ala Arg Lys Leu Leu A n Asp

He Met Ser Arg An G@n Gy 20 25 30 Qu Arg Asn An

Gu @n Ay Ala 35 40 <210> 3 <211> 40 <212> PRT <213>

artificial sequence <2EXRAMIAE-4This is an am no acid

sequence for Bovi ne-GHRH <400> 3 Tyr Al a Asp Ala He
1g&§P¢AﬁS£E§$0N£  QF CONS TiEATED, Wi Gllgh Bribmip
< |1 Leu Ser Ala Arg Lys Leu

LeTlHE;IAPXsﬁND EAI@EIM@EEM‘Q’IW MYLELY AIEND \Q@CGIINE

Arg Asn Gn Qu Gn Gy Ala 35 40 <210> 4 <211> 40

<2 PRT B rtifi e 2

L R s AR s P s were
similAs Petlean lgrupShNevditheAss) the Iper'Eyﬁtaé\f of bitSulM&ﬂg lymplﬁbyws at 300

Gn 15 10.15 Leu Ser Al a Arg43%/) Leu Leu G g A
days s ingreassgl gn QHRlétWa@flwnz@alg BHEG: %A)Angcqxgwlsoéb & 43%, P <

0.06)G1{‘ pﬂ/éiol'g‘%ﬂal increase in hemoglobin (11.55 # 0.15g/dL in GHRH-treated vs.
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*/CD45RO- naive lymphocytes were significantly more numerous
3999379v.1 108328/00266 -61-



35 40 <210> 5 <211> 40 <212> PRT <213> Artifici al
Sequence <220> <223> This is an am no acid sequence
w0 2006884731 GHRH <400> 5 Tyr Ala Asp Al a |ie Phe BAGT/US®N5/025747
FeRRH TS SANG: Ly syatsilgu Gy Gn 1 5 10 15 Leu Ser Ala
Arg Lys Leu Leu G n Asp lie Met Ser Arg Gdn An Gy 20

o bl B, SR B S of 28, 548 e 20

CD2:CD3%/6 Ttk wete mofd nurgerout With dreatmment:ré8l ea4i4%6 ohalt D28 cells vs.

"GHRH') anal og. <400> 6 Tyr lie Asp Ala lie Phe Thr
60*%&%3@8%?\&%“9% Val Leu Ala Gn 1 5 10 15Leu Ser

Ala Arg Lys Leu Leu A n Asp lie Leu Asn Arg G n Gn

Gy 20 25 30 Gu Ar n Gn Gu Gn Gy Ala 35 .40

<83l <z’rmw&ek@i%ezﬁﬁ@§mzq g‘%mavf‘iaewa?ﬂ%éﬁte%é when a

- A . : or b
oS3 T8 g R, B8 EOPAOBRSud vy sgianty
increayad iy GHR-trehted laeimaly, ywitlenit s dddrebSed auc@erolsl 23Akg0.07 in

gl el gk e 009 S il o el 5 B0 Dawey 2211
43 <212> PRT <213> artificial sequence <220> <223>
Thi0518i615 anrveonnv?ee g ia efc’ et éJ u%r%ufu? r9-vcvlg§/ C\l'(a%&h%_ﬁ:' v?ﬁecr)lo?hes more
comprehensive panel was performed, the CD25°CD4"CD45R0 naive T-lymphocytes were
significantly increased in GHRH-treated animals compared to controls, P < 0.05

(Figure 5).

[0187] Mortality in treated animals: The mortality of the heifers (involuntary
cull rate) was different between GHRH-treated animals and controls. During the 360-day
study, none of the treated heifers died, while 20% of control heifers had to be culled (P <
0.003). The causes of death were the following: one Johne’s disease, one systemic
infection from hoof conditions and an infected cut, one animal with severe hoof problems
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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Hs Ala Asp Gy He Phe Ser Lys Ala Tyr Arg Lys Leu

Leu Ay Gn 15 10 15 Leu Ser Ala Arg Asn Tyr Leu Hi' s
wdznehelr3Met AI a Lys Arg Val Ay 20 25 30 Ser RdHUL®0O5/025747
@ O AL G Al A PR o Leu Ser 35 40 <210> 9 <211> 40

<212> PRT <213> artificial sequence <220> <223> Thi s

vs. 8i £7% i 48 n\g&lﬁr Eor caoi i@?%e-pg% rig?my;agﬁéy..l RH.é%f eéogﬁf?%ﬂf at day

60)(§>eg@|gm;:e <220> <221> m sc featureil "I, ti"" "p> "o
" !"'III""'."'II il1 "'.i'V\'IIU.II Ll
| T T e o T I A I e A - I |
30 Morbidit{#the hetd Badsi ﬁcﬁtﬁﬂhob ARYlofPaSRE BEFIARIng of
gﬂ]g)Xaamr“t{{pAIalleSIEﬂq ﬁ‘%Aan{F\a @gi s

the suyzly pyiar tq_lelgs@d)ad(glmstxatg)mBoqta)ro_lggmsgnos&\pg)bp‘b]g/ q_f)}@cqep@l origin

kL3458, 5 4o 5007 40y i

throughdde tHRRItudy.1 Fhe adipitdli dérilatitie qmetme Z:GHstI{QtEc'B >thdhingjor hoof
is an ammp aci d_sequence for hurran - RH <400>

pathalogyryereaptiennatsd Méhﬂ%%éreme%ﬁu F h?‘gﬁ‘r fhgk as/much as
2o a5 5T L L e 0 g
spirocheteGire idvadved in n&dna tBh 6006 of fid>cades (BRdvim etddl., 2000)> TR&iinmune
respo<n2s% St)o> t&r épllrfolcﬁétgsl is o L[!161r'lcdeura<t120% ﬁ‘ rott et al., 2003), thus, to diminish the
infection burden, a stable long-term therapy would be preferable. The combination of
vaccination and GHRH treatment proved to be beneficial for the treated animals. The
proportion of animals that had worsening foot problems throughout the course of the study
was 40% higher for controls when compared to the treated animals: 7 out of 32 GHRH-

treated animals versus 7 out of 20 controls. The overall hoof score improvement did not

reach statistical significance (P < 0.4) due to high inter-animal variability in the control

group.

[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;
Dahler 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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<223> This is a TV-grow h hornone rel easi ng hornone
("GHRH') anal og. <400> 11 Tyr Val Asp Ala H e Phe Thr
WOAsI06/BB737Tyr Arg Lys Val Leu Ala G n 1 5 10 15p6USZBe3/025747
Al & Arg LS Lekt el & Asp H e Leu Asn Arg Gn Gn
Gy 20 25 30 Gu Arg Asn Gn Gu Gn Gy Ala 35 40
suppze%%eg-‘ianjoﬁj aﬁﬁﬂﬁﬁ%eﬁ@&rﬁﬁ ﬁlﬁg]lefa@xa%ffe@ﬁ\;d, fv\hﬁx' rl?c% c&ﬁﬁ‘lﬁ‘%ﬂ?x? related
to tht delivery ss22aer ofl tui excess eapiEdsign.owt h hor none rel easi ng
hormone ("GHRH') anal og. <400> 12 Tyr Ala Asp Ala lie

Phe Thr Asn Ser Tyr Arg Lys Val Leu Ala Adn 1 5 10 15

Lef01S¢] Al'EheAsrabddyraents lprd&&‘dbd@dreiﬂﬁﬂuétfaﬁe tlﬁu eﬂmd&t gaccination
Gn An dy 20 25 30 Gu Arg Asn, @ n %a
resp%emdmqucb clipiggh, oytgoms 1r2~911§sFe1‘1 Wl%mwﬁ?tpé.% a GHRH

plasr%ﬁﬂ UeB4téd 5@935 ﬁ?s%ﬁag/r #@ licﬁngelgﬁw&né& the Subjed f%ﬁblhty to

or none rel €asi ng 400> 13 Tyr
respdidatothre iffb@ionik chdlbmgSeTredted sAbjgetsydsd Wal expenie@teyary sidd effects

oSt S e G LB S Bl s o o
bourld ¥ R’I’y AhéordY theAbhafif dindif Uin Sthe ARicEiadibn %B&%Elihdﬂ:gté?tﬂl&%ctoplc

<213% artificial sequence <220> <223> This is, the
expregsianf pE inzogeriqueHBE veetosHRHI (ikelyGytiornlatep thg>GEp axis in a more
M,SC_F TURE .. (1) <223> Xaa at position 1
physh%%lﬁ"’el A R A+ s SC_FEATURE

[0192] One skilled in the art readily appreciates that this invention is well
adapted to carry out the objectives and obtain the ends and advantages mentioned as well
as those inherent therein. Growth hormone, growth hormone releasing hormone, analogs,
plasmids, vectors, pharmaceutical compositions, treatments, methods, procedures and
techniques described herein are presently representative of the preferred embodiments and
are intended to be exemplary and are not intended as limitations of the scope.
Additionally, vaccines comprising bovine herpesvirus-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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<222> (2) ..(2) <223> Xaa at position 2 may be
al ani ne, valine, or isoleucine. <220> <221>
WORBGOHENTURE <222> (15).. (15) <223> Xaa at pEGI/USDNS/025747
ME mayibe talanim s \Vali ne, or isol euci ne. <220> <221>
M SC_FEATURE <222> (27).. (27) <223> Xaa at position
i oni ne, or |eucine.<220> <221>
E%@émfiﬂb (28).. (28) <223> Xaa at position
28 .may be serine or. gspanadi.ne... 220> <221> .
The jepidre ﬁ%‘AE)’EIRE%&%%( i) IR U5 Patepl ogmes; 1 ublished
refergnces i NeEebYInoTRPTRLed Y IEErSIRE. ~ <220> <221> M SC_FEATURE

<222> (36).. (36) <223> Xaa at position 36 may be
argi ni ne or glutam ne. <220> <221> M SC _FEATURE <222>

U.s. PO ENT(IBOCUMERTS@a at position 38 may be arginine
or g]Fut amne <400> 1 4 Xaa Xaa Asp Ala H e Phe Thr Asn

U.S. BatenTo. AB47,06GisMeed dnddeckabed,nl 998 svithoCayeriad JisGiras Apgentors.
Arg Lys Leu Leu A n Asp He Xaa Xaa Arg An Gdn Gy 20
25 30 Qu Xaa Asn Xaa Gu Xaa Ay Ala 35 40 <210> 15
U.S.<Pdtént B3 5:82462236Dued2 03 -Depetmber &, dl998 eyitke itadix<e2 0k listed as
<223> This is a nucleic acid sequence of a eukaryotic
pr BYSREFS- ¢5- 12, <400> 15 cggccgtccg ccct cggeac
catcctcacg acacccaaat atggcgacgg gtgaggaatg 60

s ShIROREL 5 A R0 SO SR0TE, 9SO S0P 9P s o

00889adtJ9 tggacaccca aatatggcga 180 cggttcctca
cccgtcgcecca tatttgggtg tccgeccctcg gccggggecg cattcctggg
240 ggccgggcegg tgcectcccgec cgectcgata aaaggctccg

U.S. 9280 99C 9976 90F et RBP7,49H8 GAHISEY &8 8o96880aTxRdentors.
323 <210> 16
U.S. Patent No. 5,756,264 issued on May 26, 1998 with Schwartz ef al. listed as inventors.

U.S. Patent No. 5,696,089 issued on December 9, 1997 with Felix et al. listed as

inventors.

U.S. Patent No. 5,486,505 issued on January 23, 1996 with Bowers et al. listed as

inventors.
U.S. Patent No. 5,292,721 issued on March 8, 1994 with Boyd et al. listed as inventors.
U.S. Patent No. 5,137,872 issued on August 11, 1992 with Seely et al. listed as inventors.
U.S. Patent No. 5,134.210 issued on July 28, 1992 with Boyd et al. listed as inventors.
U.S. Patent No. 5,084,442 issued on January 28, 1992 with Felix ef al. listed as inventors.
U.S. Patent No. 5,061,690 issued on October 29, 1991 with Kann et al. listed as inventors.

U.S. Patent No. 5,036,045 issued on July 30, 1991 with Thomner listed as the inventor.
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<211> 190 <212> DNA <213> artificial sequence
<220><223> Nucl ei ¢ acid sequence of a human growth
wahzmmonespoly, A tail, . S
rctcécchalt'g- eet ateer'ggetect ggaagt tgccactcca 60
gtgcccacca gccttgtcct aataaaatta agttgcatca ttttgtctga
t t t g -

Us. SREAPN £00t it MR he | BRI o AR0PORIN gsgventors
<210> 17 <211> 795 <212> DNA <213> artificial sequence
><2 | ei ' f ntjbi pt.i .

US. FAERING £ 850 SHE ISR ACufle TSR0 500 Bl 2 RbERas inventors.
aagat ggatt gcacgcaggt tctccggccg cttgggtgga gaggctattc

v SGRRENT: B SRR SE ROREA0) SRR o ot et o

t t idvghtedAg accgacct gt ccggtgccct gaatgaactg 180
caggacgagg cagcgcggct atcgtggctg gccacgacgg gcgttccttg
cgcagctgtg 240 ctcgacgttg tcactgaagc gggaagggac

U.S.t P&t 096 2AREB 9699 Ga6d odCSGaaatser 2430090k th Mrehler listed as the
catctcacct tgctcctgcc gagaaagtat ccatcatggc tgatgcaatg
36MveRgEggct gc at acgecttga tccggetacc tgeccattcg
accaccaagc gaaacatcgc 420 atcgagcgag cacgtactcg
gat ggaagcc tcttgtcg atcaggatga tctggacgaa 480 _

U.S. gBajentt Nagg,f?ggdﬁégi@w eydMayaddt 4989 o*gsrtéggsyeﬂ@raaggégbsjed as

cahg%&§ ac 540 ggcgaggatc tcgtcgtgac tcatggcgat

gcctgcttge cgaat atcat ggtggaaaat 600 ggccgcetttt

ctggattcat cgactgtggc cggctgggtg tggcggaccg ctat caggac

t.agc taccegtga tattgct {{.99¢C .

Us.gegath §o B e flal sRHRE BaBe Pl PEC D SRIQUAHREE or av. visted as

cog@dventegat tcgcagcgca tcgecttcta tcgecttcectt 780

gacgagttct tctga 795 <210> 18 <211> 219 <212> DNA

<213> artificial sequence <220> <223> Sequence for an
U.S.aPatRoNeos 2088 56Hilde s @aLeneBer t009801RitAt MBhGGY G al. listed as

gggtgttctt ctttgtgatc ctcaccctca gcaacagctc ccactgctcc

601IVERIOE: cccc ctttgaccct caggat gcgg cggcacgt ag

atgccatctt caccaacagc 120 taccggaagg tgctggccca

gctgtccgecc cgcaagctge tccaggacat cctgaacagg 180 )
U.S.cBajeniglygad,2268§d dasved qgé)g@g&gga 1986t widh @gommrt 'f.1listed as

'i.ﬂven&)gl 1 Tt I Y A A I A

1 fl- |f;,H .. >t,, muii,,ii,,,u," |1 ;n ;i u"

<210> 19 <211> 246 <212> DNA <213> artificial sequence

U.S. Patent No. 4,224,316 issued on September 23, 1980 with Momany et al. listed as

inventors.

U.S. Patent No. 4,223,021 issued on September 16, 1980 with Momany et al. listed as

inventors.

U.S. Patent No. 4,223,020 issued on September 16, 1980 with Momany et al. listed as

inventors.

U.S. Patent No. 4,223,019 issued on September 16, 1980 with Momany et al. listed as

inventors.
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<220> <223> Sequence for an anal og nouse GHRH
sequence. <400> 19 gccatggtgc tctgggtgect ctttgtgatc
wa@r@ahcusTa, cageggcag ccact gcagec 60 ctgcct ccCBCT/US2005/025747

rgbcdr kbt chydatyca “aggcacgt gg acgecat ctt caccaccaac
120 tacaggaagc tgctgagcca gctgtacgcc aggaaggt ga
t C

U O A NG R 20 p AL OBy, of frge nd
24 gere? Y Gssu@Dorx Pedemir3 80< I >withiM ofiaBix; edal,ilfstecl aslinventors.
sequence <220> <223> Sequence for an anal og rat GHRH
sequence. <400> 20 gccatggccc tgtgggtgtt cttcgtgcetg

U.S. Rageat (Y. $430¢kI0C titlad (Ebcaop@at@c systent wgthctaltaga control feedback
gcecectecegtt cagggl gcge. cggcacgccg acgccatctt caccagcagce
1281t ﬁ%@ég@gﬁcﬁwgﬁggg @%t@f%‘ébgt 1§§aa%@%t@%ffna%nalgsted as
t ogRem@gat catgaacagg 180 cagcagggcg agaggaacca
ggagcagagg agcaggttca actgataagc ttgc 234 <210> 21
<211> 29 <212> DNA <213> artificial sequence <220>

u

PCTSEERey RO Sy B0 (Re PR oBirclc OIAE 3Ad Drug TRESRY by foduced
<2Eletr2? Fiedds]'> pBbBehed 2612 MBS, <PA%®> watht iHoifmaml et al., listed as
seguence <220> <223> Plasm d vector having an anal og

®Q@Fuence. <400> 22 gttgtaaaac gacggccagt

gaattgtaat acgactcact atagggcgaa ttggagctcc 60

accgcggt g tccqg.Cee C catcctcacg acacccaaat

PO otk SRR Buck SHRRS0R SRchobaanss SRS mo
CONiaT Sﬁlb@igﬁé]ﬂgpﬂﬁﬂl 299906 81t8 Hok8nh 891 9 fikted s inventors.
aaaat aact'c ccgggagtta tttttagagc ggaggaat gg tggacaccca
240 aat atggcga cggttcctca cccgtcgcca tatttgggtg
t C 9 :

PCTt ESTC W 954986 Gled L RS0 a0 g&%ggﬁ%bs Apparatus and

tcccgec cgectcgata aaaggctccg gggcc
cglyetimeickar igsartar ofjPaugygpmd caggerainntay Cglis; A aglelished agdakyt 2y 1995

ot Jaacijiene Bed AL Vg otat ot gct 400 ct g0t ot tc
ttctttgtga tcctcaccct cagcaacagc tcccactgct ccccacctcc
PCT; trplitiin: o7 A26EE 4R Ol JAFE T RnoR i ARG " published on

CCRALAPEI TG i NUA &lf ChdaPaandaragcaggy 660
agagaggaac caagagcaag gagcataatg actgcaggaa ttcgatatca

agcttatcgg 720 ggtggcatcc ctgtgacccc tccccagtgce
ctctcctggc cctggaagtt gccactccag 780
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tgcccaccag ccttgtccta ataaaattaa gttgcatcat tttgtctgac
taggtgtcct 840 tctataatat tatggggtgg aggggagt gg
Wa anggrgsaa., ggqacaagtt gggaagacaa 900 cct gt aggRCT/US2005/025747

“ch&gggbv@“tatﬂgggaamﬂcaagctggag t gcagt ggca caatcttggc
960 tcactgcaat ctccgcctcc tgggttcaag cgattctcct

gcctcagect cccgagttgt 1R28..h4gqattcca ggcatgcatg
accaggctca gctaattttt gtttttttgg tagagacggg 1080
gtttcaccat attggccagg ctggtctcca actcctaatc tcaggtgatc

AcsaddP 6L @R ERkonl PAR. DORCA OafidR SBiMaBf! A8 RudidoRE AVAETIA, and K. E.
JapeGact 9 . Hemed 3%9@&1&&%@5@1&1 iendk 208 deict thaaaakAar 1n_]ect10n of
ac Aol cEaNRAL 39891 J-g1Bagacaca gcataggcta cctggcecatg
1260 cccaaccggt gggacatttg agttgcttgc ttggcact gt

Aihafd; HC At Mi6yagdld A998, Cede #ahdfr mtdAgcR B klebtespofhtib®Advivo. Nat.

t t ggAdcandldl6igrgRT0L Cga gggggggccc ggtaccaget 1380
tttgttccct ttagtgaggg ttaatttcga gcttggecgta atcatggtca
Alménagls; Ng Tt Bellodhdd ORias, §t Disgan@. Lingh, 14210061, 26l CaBeaaitet. 1996. Cloning
C agfyheRridn PAgadatdaliab@l allRsiof nokble) 1 PEoadrdd @fd s tissue-specific

gggtgesibastiucaal grdeictial tiaaektikatioAtll Baindod 160s410a5aR gs
1560 ccgctttcca gtcgggaaac ctgtcgtgcc agctgcatta

Alpdagmaat, Sgy Muweigha J8.Jceppio B (D @by ag oC. $ghihiltzgR g3 chird, J. M. Eng, A.
0g8§cGetrbetg, LogcMillis UcA guitala®. Ja@Réillgahd MR vahGRo Brink. 2003.

C g iiisclgi-lilegrreweth dooggyd gahageg fingihcidgnd ngeloidaamastiygiog gfteratlegeneic
Cgbbricata s tiahdlantaiga dlrasplantapipat7ad 0yt t98jgaaagaaca
t gt gagcaaa aggccagcaa aaggccagga 1800 accgt aaaaa

Aratg O gR.(PKagpkd, tagd) HgK damat 19921t Enggstensiogepaiod dritrogeacd &ggeaing
1868 tas madiatad byghamjegouar@gimbizg) arg ptropgromajma ads clyandeic Acids Res.
agdxdiwtaal.agat accagg 1920 cgtttccccc tggaagotcc
ctcgtgcget ctcectgttcc gaccctgecg cttaccggat 1980

Babigk; d+ 4t & Jentarplla, St Babiuk, Bclgugha antgn Dyeneg dittel-wan deatthugc £603.

c gbudyetmg gt inOUrE respontseaigyt DA yercgieamdarge grimalgcasciae 21:649-658.
dg ct gggtg t gt gcacgaa ccccccgttc 2100 agcccgaccg

Barr tLgidee dg téammlatdelg@tytqf grrogbinerd arctcins ytegegiiadbicg
216@ ifed myeRestsc Selencgdeutia-1§eLact ggt a acaggattag

gcgﬁgg:tatgta g %,2220 gt gct acaga gttcttg

Berctl M@édg 1 Sirovgh ﬂ-@m §eg§ta@7tgmstlp éJh grgm With Altered

?}’t’tbc@“éa Paedigricay 82id0%c 08¢t t ac ct t cggaaaaag agt t ggt agc

Bn%;:}ty{%atccg ‘629240 aaacal\za(tg?aalgagl gt ag}gggtg oo A.

€ s n t nelec,

at Maé Wg B'é‘t%%?f tat“z; - $chermap @%a lgood
248 %gfff‘ea griaRYrcyediaed %@5 @a%ﬂ!ec I

ag éﬁ g ataccgtaaa 2520 gcacgaggaa gcggtcagcc

2 {GLhe pacaatalca capol gocen t
g e

agtagy ggtc acgacgagat 2700 cctcgccgtc
I tt
Bo hlgxg ;Eggc Cgt%(giczgugg;%) gg%%}f gt g?gigu k&lge gé% }%cs%:elle;z::tlon of
tg f)ggtcg gCaggt agccggat ca agcgt atgca 2880
oshft 3 %%er CRIBG: c%t %&%%%cﬁetn““ shd . SHAr 1655
i ag g""gg S R Rt
091 C cag gacaa gagcac

caa ggaacgcccg tcgtggccag ccacgat agc cgcgct gect

Brovs%oéoc CgtIS' & Saagndtlé £ 2L GRAD 268026 A, ﬁ:lgxgngt%{lstdlgltal V
92GaRAARAGMAE EARE GlACoati 20hE ShBAEE I BN AGE 1. Vet Res.
acggesdemt cagagcagcc gattgtctgt tgtgcccagt 3
cat agccgaa tagcctctcc acccaagcgg ccggagaacc tgcgtgcaat
ccatcttgtt 3240 caatcatgcg aaacgatcct catcctgtct
cttgatcaga tcttgatccc ctgcgccatc 3300 agatccttgg

39993000 C@PAGEs gccat ccagt ttackgtgca gggcttccca accttaccag
3360 agggcgcccc agctggcaat tccggttcge ttgctgtcca
t aaaaccgcc cagtctagca 3420 actgttggga agggcgatcg
gt gcgggcct cttcgctatt acgccagctg gcgaaagggg 3480
gat gt gct gc aaggcgatta agttgggtaa cgccagggtt ttcccagtca
cgac 3534 <210> 23



<211> 2722 <212> DNA <213> artificial sequence <220>
<223> Plasm d vector having a codon optim zed nouse
W(&dﬂbﬂomequenqe <400> 23 ccaccgcggt ggcggccgt ¢ PCT/US2005/025747

""" it

Ededet ¢hgtiae cat-detti- #gacacccaa at at ggcgac 60
gggtgaggaa tggtggggag ttatttttag agcggtgagg aaggtgggca
Burg@@CHIGRIN, 1148y 3. TG8E 9C Dzal ARG S 1 Arking 39 htzer, and K. W.
t aiefidyl 21D, DOERREA M doBGHeISR REIRg : fIaed g@&\gtﬂcﬁormone and
gJaGRakl aet &ﬁﬁ%&&k@@%u&%&ﬁ&ﬁ&ﬂﬂﬂhﬁ&i%%G%@Ct cggccggggc

240 cgcattcctg ggggccgggce ggtgctcccg cccgectcga
CarbbAdid 30 UG (FC CoGINC S8 géchdRf) afii g8&6Ass. HMYCA PR&HEM vector for
02 gQREEDEG ra st 86688 th EQBRHCER IR FEMIIRAsHidl. [340177:75-82.
cccgaaccac tcagggtcct gtggacagct cacctagctg ccat ggtgct
Carofif, Bt G Sehndid€r. 1994 0Sigalliag by madl@aike afowsRBCOEGAPSalyzed skeletal
C agiugta g4pid indetibe 61018F 1 exiéssion irl iusdRdibag @ad reé@@fon of interstitial
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gagctacccg gaggagcggg aggcgccaag cggatcccaa ggcccaactc
Tsura@f) YC 3¢ 8ARGHACD [QRAM! K&iney! QAARELEW, ICRESIHAI R, Blorowitz, J. F.
cc @Sfﬂ&t gLy, B Belet d6CDARDintrhBEcaIat Etde G&fsted 80Makéd DNA encoding
0295Raa%380tAd R A6 SHRct S Ga LEGH S RYatea PASEI6Hhant 4@ tissue perfusion
ag gt csifrhéhtg IiruBE60%M: TBToadET T C accaacag ct ac aggaag at
cctgggccag 540!>"1, It2 " i il "tUrp off"T Il "1O01.
Tur-Kdspa, R IL.-Teicher| B. J| Li¥ine, A" 1. SHoultehiVand Dl A" ShdftitzClogadigof a
003Rraedpeatioeagihat&l ol adiGHa aape Coraigt fEYH G priRgPattpa@cytes.
60M P aIRIGYE I Tiggat aage ttat cggggt ggcatccctg
t gacccctcc ccagtgcctc 660 tcctggeccct ggaagttgcc
van R&dijc Eadl, BCL ddagnagCH! L.IGJimbdeRAY.E. da¥issaddt 6. déXHiuin, W. Boersma,
gcahdcAlT.Bianghic209acA BN AQVgtiae tddirlg fat giwbpiotedti B 9Dsgliddpedirg virus
09 ggiugg kell-mé@dedBancits aopigoadaghit §yirusagratadertlly after infection.
gt gy dahool.dogageaggot 7éggt-adcagc 840 ttttgttccc
tttagtgagg gttaatttcg agcttggtct tccgcttcct cgctcactga
Van&@0OM. £t DgEiKige W . Gvag! R.dudgretig My géde, doRiggt,abd ™. O. Thorner.
gctl g&5c Pulsetileaqgygeth dibmadne SEktian ggytotratl aitan domnggadontguous 24-hour
g g geitsiacy buragggestdaomak géleane faton fig4l) CEagdeace 02 Bitermittent
aaagutcstgg saasogtlaghm Iagsc oGl St ggegt tt ttccat aggce
tccgccceccec 1080 tgacgagcat cacaaaaatc gacgctcaag

Vangechlghg Bt hKaiggaXadl dahe dgdh dudangitd, 14Rivign Jét \ade agd M. O.
gc dhernerc t489 dtagly abig oivo sewatoenhcigssnsitization gt depletigeetier t4ydays of
12 00ntigueus goagly hormane () e clgasogthomuine edministrgfipgamyermal men and a
gt §dkdedicient oy atmglatf €linREEndeqginolgagdVdtatiobsm 6822-28.
cggt gt aggt cgttcgctcc aagctgggct gtgtgcacga 1320

Veldggig.d, cEegst Franmpgeshcayd @é’gﬂwge l@gi’ tElepantsgy the aetheptsiglioey efg
agdiapished grovag horygnadghicactpadn sgnachymaps Endagting 41-48.

t tt 1440 gt at gt
Ver}@é‘;%“ VaNeniregd. e 1§CE Lewrgn . Sopjgioh. GokstlgB
5%1@& faphaclsty Padear 4 e tlaf oA Stejeraskt andcle Bec ers Y1997,
t t dygasanal r@l@lgqeggg apy%eﬂ%tﬁ Wit g@mhme@e@&éa&w Clin.

c c §adesEng)o xAgY S ttttttgttt acaagcagca 1620
C agaaaaaaag gat ctcaagZt agatcctttg atcttttcta
D

gattac
qu%@ggat’ Pk Famialchive 9%‘39373% et s %1; wedf
f‘askslat@’cra%sg @@f aalg@adg@fi agf rel&e%lertda@whge bt

186(30?7' Zaat at cacgggtagc caacgctatg tcct gat agc

vid gg;c &5005@5%8%3{3]@ 201 g0 tegaatf T. Stevens, M.

B %@w
e ?@y gsi i SR %eﬁ‘%ggcé'g : xpen%en
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gcttccatcc gagtacgtgc tcgctcgatg cgatgtttcg cttggtggtc

gaat gggcag 2100 gtagccggat caagcgtatg cagccgccgce
w@etdogoat7s8ag ccatgatgga tactttctcg 2160 gcaggageeEUS2005/025747
g:;;%;gt-gg,_agggggm icaggagat aemt gccececggeca cttcgeccaa tagcagecag

20 tcccttccecg cttcagtgac aacgtcgagc acagctgcgce

ad2 N IR0, kB 95 gﬁ%&un%lga%g ﬁ%ﬁ%?gaéaﬁ JeC854 ! ashimoto, an
Wadg M B Yl Lnt s ggaaﬁmﬁg O%;%Eh?ffe?s e
g &&gs et el iong
ST ER S s Caragey

iy
g;?%ge?gﬁ%tglaégéc gg’aag ggécggagazfgiggllggzz cct gcgt gca

Well%?% A ClLGe I, KAsHALE. Fod@2 R A9 hofi LIE MafifdnIh. FIofd LA Gawells.
Pttt I8t Qlttqﬁ&‘li&@"iﬁ&ﬂ%t)ﬁ,cﬁé reRHIBIE AR Aekcreased long-
aa%@q{ﬁgs@iogtf ltoWgtﬂl&nchgeQe trhrsfePinto skelefal musclel FEBS Lett. 407:164-

cagggcttcc caaccttacc agagggcgoc ccagctggca attccggttc
gcttgctgtc 2640 cataaaaccg cccagtctag caactgttgg

WolZ 8289 8C 9A ML I IR 1AM INCERRE G IARZLR A I8 &t tind PL. 1990.
99@BELt pflifinsrliln mdissritstiz iR (8. Sctiehée24MNA6S7468>
artificial sequence <220> <223> This is the codon

Wwu, 8Pk, 171 &£ 8ufedlice K6, SAd veaEBRS 3097 PRIn®RHdependdf Hsudspecific
C C 3t 816198 hat @9 O hritifng €8 GisbmdHke F6WRAIEEIrIR ifldRaa ¢Gisfea
at Bi@e&HHofYs JeiCRGEA 3391 20g0ag ttatttttag
agcggt gagg aaggt gggca ggcagcaggt 120 gttggcgctc

Xie, Tap2aa TR ¥C Toa g 1093 Bgidy baintdhbiisgso Gl @R g Risihd@ed DYAcacc
18@amsBr b V) BEe GOSTTINA EpblogpeCaugfacedindidd, adlX dpB®e, expression, and

t g8 int€ BEHE 6060 medst DN ai the b BmaEHIet JBIgshys. J. 65:1684-
ggtiggyt cccg cccgcectcga taaaaggct c cggggecgge 300

ggcggcccac gagctacccg gaggagcggg aggcgccaag cggatcccaa
Yasud,ge.cK a0ddt H. Bafomiadh.dlakado, Tchaak! T.Hoshidg Fhoadaik, K. Fukazawa,
C aand LQvilirgmats ROQIC Ebated ggigih géckatiod BY ir Hit@gepe tigtroporation in
t galketatd] gascle tisticDan edchdddgivagcc t gccacccag cccacccttce
480 cgcgtcaggc gccacgccga cggcatcttc agcaaggcct
Yin, & egth 69 Téngc200d gGane digrdpst Gorctreppgpogemeandycedhdib tatic tnice by
gc akeagpotagoral ggsicaafakgtuhgg gealin mwggesot DYdanoBReletal muscle in

gaeyadgthiBYLeageclt2fag ct gat aagct tat cggggtg gcat ccct gt
gacccctccc 660 cagtgcctct cctggccctg gaagttgcca

Yoritic€agd g Milsaac Y0 cEa-trgistee ofaattaciion 2@loaadl¢aacsgnd glasmid DNA into
c ampaintatismyeells byelettmgeratiant effctson atabla &reasferap gorg Yty Reggg
780437t Pgt at g gagcaagggg caagtt ggga agacaacctg
tagggct cga gggggggccc 840 ggtaccagcet tttgttccct _

Yutzey, Xgitg Ft Keragczn: 43929 Piffecgyt Ebpx regyletontseaesngm@re functionally
gcdistect ghen plagge withimdhe wyigkicd thedgrepun henbarcgh Nyelgigtiwids Rgs.
ct é&et®add3960 ggcggt aata cggttatcca cagaat cagg

ggat aacgca g}gaaa aaca tgtgagcaaa 1020 aglgccagcaa )
ZhaOagrg@r@é ddgaOa et dda ety ardfe Jtlptgmenng H0§t Peletianalead aytpéipnal
108wrlsegd n G FERFOAPRONEE Shpmrieriedfion 9f minimptissue-specific

c agegytggRiodumdRieryaicta Wa2: A A% at aa agat accagg
cgtttccccc tggaagctcc ctcgtgeget ctcctgttce 1200
gaccctgccg cttaccggat acctgtccgc ctttctccct tcgggaagcg
tggcgctttc 1260 tcatagctca cgctgtaggt atctcagttc
ggtgtaggtc gttcgctcca agctgggectg 1320 tgtgcacgaa
ccccecegttc agcccgaccg ctgcgectta tccggtaact atcgtcttga
1380 gtccaacccg gtaagacacg acttatcgcc actggcagca
gccactggta acaggattag 1440 cagagcgagg tat gt aggcg
gtgctacaga gttcttgaag tggtggccta actacggcta 1500
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cact agaaga acagtatttg gtatctgcgc tctgctgaag ccagttacct
t cggaaaaag 1560agttggtagc tcttgatccg gcaaacaaac
w@amegogyt agcggtggtt tttttgttta 1620 caagcageemUuS2005/025747
gt gegegeagaaapagggg. At ct caagaa gatcctttga tcttttctac
1680 ggggtctgac gctcagctag cgctcagaag aactcgtcaa
gaaggcgat a gaaggcgatg 1740 cgctgcgaat cgggagcggc
gat accgt aa agcacgagga agcggtcagc ccattcgccg 1800
ccaagctctt cagcaatatc acgggtagcc aacgctatgt cctgatagcg
c ccaca 1860 cccagccggc cacagtcgat gaat ccagaa
gﬁ&%éWwPﬂ%ccaccat gatattcggc 1920 aagcaggcat
cgccatgagt cacgacgaga tcctcgccgt cgggcatgcg cgccttgagce
1980 Atmptod abrreragna aybjett doncedefgagesa@toncgapatect t
C(ﬂ%l%ﬁ? Sl a AsGCLORL ﬁﬂje&%%c@ﬁaa@ﬂ%&ﬁg@mﬁ tc&rﬁﬁtﬁ:‘i %Qencodes a
agt ac

gct cgctcgatge gatatttcge tt
Y hgeagae-tek gEBone gafd%’glﬁ %38‘3’2 accapff%sg%'ﬁt%"ag&
GRS @8fkggat 2160 actttctcgg caggagcaag gtgagatgac
aggagat cct gccccggcac ttcgcccaat 2220 agcagccagt
cccttcecege ttcagtgaca acgt cgagca cagct gcgca aggaacgccc
280 Gheemethesicellae d avbratingelyegieghe gcteict %gt Xpregion construct
Hebradp 16 AbuDFACBBShe ABRE iPatik@@l ct t gacaaaaag
aaccgggcgc ccctgcgectg acagccggaa cacggcggca 2400
t cagagcagc cgattgtctg ttgtgcccag tcatagccga atagcctctc
dac c c dbgyueshaUd Blage @gwhegeinm deliyergedhayeusteict astdprpressign construct
t SR HRh@G IRRARAR Hefok iRl Gbbdtvadinaidl Ct t gat cag
atcttgatcc cctgcgccat cagatccttg gcggcaagaa agccatccag
2580 tttactttgc agggcttccc aaccttacca gagggcgccc
cagct Ghromethadtof clgigt t, edjergi6 d@ivetitegutd diedissua bfthambjegthe nucleic
C oTeTeTe qt gt aat acg 2700
5%?g%c%§§gcggﬁ%%%g??%sgggct g@%%m%%10> 33 <211> 2700
<212> DNA <213> artificial seguence <220> <223> This
9 t h®heapdthadiof daimpl, akdreinl tifs o elddadBeaticiibIrhprised 00> 33
(oo gccat c C

(fg)a g%gtgatém% 81% glgsg? glatge i) ?t w1fhgzg uragty ?)f a%e{ﬂ? t egu%g Gh&aR
a@@mg@eﬁgéc@g@é areggmgt'aggwi@@lam@gg @@Gh@ssue of the

gg@g&ﬁgﬁe&ggggggagt tatttttaga gcggaggaat ggtggacacc

caaatatggc gacggttcct cacccgtcgc catatttg

Bt cciptredueing dhic Bl acid AEPresgen ORIy l@tggtbecwg@getween the
ggargay smgum&gs&ﬁ 538 ah ARG SEgE oCHEE OO IFGnpgIBHA

cggcc ctac gag g cgcc cccaa
Jok commabie ogsiahaduofons SR FEMCEE it heren
ocdecticagmilsg aloed g tngdtic atidggirgssibe cdidudt tta trivtegpt gamuscle cell
Eé§@§$lcct cagcaacagc tcccactgct ccccacctcc ccctttgacce
caggat gc ggcggt at gc agatgccatc ttcaccaaca
gctaccggaa ggtgctggge 540,,," ,, e

|d)> Thel methbd bf claunl 5 wherem the ﬂuﬂlblb|acid| exprefsion dohstructi furttef

ongit G iatee gpvapidey o aEIR IR gagagcaac
600 caagagcgag gagcat aatg aaagcttatc ggggtggcat
cyct grRAaRthed tof Ciem Y, VAktRind @h‘é: %ﬁ?&tﬂt{%ﬂiﬁ{titﬂg ?glgpeptide or
cC cC ccac cc taataaaa
é%%??@@g?@”gg?gPﬁﬁﬁPé gé@ﬁ@ﬁ%@tc cttctataat attatggggt
ggaggggggt 780 ggtat ggagc aaggggcaag ttgggaagac
aacct gt agg gctcgagggg gggcccggta 840 ccagcettttg
ttccctttag tgagggttaa tttcgagectt ggtcttccge ttcctcegetc
900 actgactcgc tgcgctcggt cgttcggctg cggcgagcgg
t at cagct ca ctcaaaggcg 960 gtaatacggt tatccacaga
é?%%@gﬂ@%ﬁmﬁhcgcaggaa agadbt gt g agcaaaaggc 1020
cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg cgtttttcca
t aggct ocgc 1080

=
—




ccccctgacg agcatcacaa aaatcgacgc tcaagtcaga ggtggcgaaa
cccgacagga 1140 ctataaagat accaggcgtt tccccctgga
waebotosTg., [.9cgel.clcc tgttccgacc 1200 ct gccgCraEUS2005/025747
rceghat acdt- gt-cégétt tr«Ct cecectt cgg gaagegt gge getttct cat
1260 agctcacgct gtaggtatct cagttcggtg taggtcgttc
gct ccaagct gggctgtgtg 1320 cacgaacccc ccgttcagcc
cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 1380

aacccggt aa gacacgactt atcgccactg gcagcagcca ctggtaacag
gattagcaga, 1440 gcgaggtatg taggcggtgc tacagagttc .
tDgangtrmetebelclandc iyt etk Asseressign sgatich gomeries
t @tjlich¢rothatten@dgCopalypeglide hapagomcatnd dcRicefuiengdf ahivh aga ddatt
1 .ggt agct ct t Qﬁﬁ@%g accacc gctggtagcg
g?@@i“?‘?&"?t% %?I{Cf’%gaag g%i(@ég@agatta cgcgcagaaa

aaaaggat ct caagaagatc ctttgatctt ttctacgggg 1680
t 9t gaqge neth@&HTCREE §GtheRRGRARTIBIE taci€ Siped@itdst@tiGohpgaad

gcgat gcgct. 1740 aat c agc gc
otme g ot ko JAIFHGIE B REATATER GEAIPADYGE paves
i@ﬁgﬂwy $TVyGHBHpaAMOg24cSRQIIHRE), pigatt LHTRIDP A28 (HHADEISH
L RRPOREN RS S9AERY S gﬁﬁ BAY el [shapno)
atlgadBH ceA V@282 d Q@géo)'c avine gy O240t (SFEYREX § ochichg0 pPAV0241
CERATHBLS; holdpA U0 CEQDLBY, 6F Klian YAVEIGSE@DRAGAL cat cC
t gat cgacaa 2040 gaccggcttc catccgagta cgtgctcgct
cgatgcgatg tttcgcttgg tggtcgaatg 2100 ggcaggt agc

cthat Jhagethgd af gty dc whereigabe vageinatios agwpases) ablegy P of ta
2ol GHGAGE HiAAGAANY! SRt gacagga gat cct gece
cggcacttcg cccaatagca 2220 gccagtccct tcccgecttca

gt gacaacgt cgagcacagc tgcgcaagga acgcccgtcg 2280

t bigc c dye mathadchge U vhgeh geatiagirgmiingomaplisc aairisc abggoia
c t 2340 .cggtcttgac aaaaagaacc gggcgcccct
g%‘ggﬁgg‘%‘gb%@é‘gﬁﬁmcg gcggcat cag 2400 agcagccgat
tgtctgttgt gcccagtcat agccgaatag cctctccacc caagcggccg
2190 gagantidger gh@c dal ehideih Ctht ghitGagaliGAlcoBHHAA a bovine

cgat cctcat .cct.gtgtctt 252 at LUt CCCC )
CHeingT CERCE: Davind, vinR dutlin IR G a5 o Jpsairgony
| synéytiblf 'Virhs, Leptoppirh! tanicola, iLeptospirgt grippeadgsy, diepospiraalrdjo,

UL BREARA99ic RRASGORRG e IIESHHREC I8ROt bR coplasma
ct gt ccat aa aaccgcccag tcta caact.gtﬁgggaagg gcgat cgt gt
alopreyaenis myroplasaRhgepngunoam]ar somipipation therpef. DNA <213>
artificial sequence <220> <223> This is the codon

oP.%g' mﬁgg th!%‘d @@faﬁ%_FHwhgréBrth%%sllfgch& %?ersna(i%u a<n49 Ql?nix;‘?’ant4 animal
cC ccgqgg? ggcggccgt e cgccct gyl dccatcet ca’cgacacecad
at fep¢aremaloor @vodkpgimphggaa t ggt ggggag ttatttttag

agcggt gagg aaggt gggca ggcagcaggt 120 gttggcgctc

t agaagt agc tcccgggagt tatttttaga gcggaggaat ggtggacacc
1%@ czdaiq‘gﬁdg’&’c“%g%a' atséf@fctt Wt cgec catatttggg

t @ ccddoetingcigyea spgg of B Gulg et ait tucleic gregjgggessipygmnstruct that
UHLAEL £EEANGRRIGEIGAELAAARATARAS0RGCCOTC 300
ggcggcctac gagctacccg gaggagcggg aggcgccaag cggatcccaa
géé C c AExdEe 36@cerecty dfcehisct tie a aatuet eliegtivga dilyes anti-vaccine

CambdaRd ol We &6REQTt gct ctgggtgttc 420 ttctttgtga

tcct cagcc.t {3 aacagc %ccc_ac,t ct ccccacctcc _ccctttgace
480 ctCHEYa ﬁ@ﬁgﬁw%ﬁg d%""é?g‘ﬁ?l&csﬁglf% apq & ¥R 08 response is
gahacedgha @agpged 9oo@niosl Qubject not having a GHRH expression construct

delivered.
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cagctgtccg cccgcaagct gctgcaggac atcatgagca ggcagcaggg
agagagcaac 600 caagagcgag gagcat aatg aaagcttatc
W@ oamenogent, scel.gl.gacc, cctcceccagt 660 gect ct ccr@I/US2005/025747
Wgcdttd@ah@‘ﬂtgbedctwt agtgcccacc agccttgtcc taataaaatt
720 aagttgcatc attttgtctg actaggtgtc cttctataat
attatggggt ggaggggggt 780 ggtatggagc aaggggcaag
tt gggaagac aacctgtagg gctcgagggg gggcccggta 840

ccagcttttg ttccctttag tgagggttaa tttcgagett ggtcttccge
ttcctcgetc 900 act ctcgc £ t cgttcc ct

cHy cgagfc@ahedaqfe&g% yh&@@éﬁﬂ@%ﬂ@&ggwlﬁﬁ i 9 @f?on construct
t @t s amagdtamdyGaghg@adingahe Geagga the aghgRrt at gt g agcaaaaggc
1020 cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg
cgattttcca taggctccgc 1080 ccccctgacg, agcat cacaa

akfat c b gethed 2 gtaelagé ey grogRESING C¥Ang o3 geriofi1of ptime  after

Cdefiicting ARl nudlie 3 AICGbession Coastu@ Fcalye t GHRH Gilo ECHI6leat! Bit

tcc 200 ctgccgcectta ccggatacct gtccgecettt
c?%%%W'?é@gégéﬁﬁﬁiggc gctttctcat 1260 agctcacgct

gtaggtatct cagttcggtg taggtcgttc gctccaagct gggctgtgtg
1820 GRCHARIIGE ClaiaCIBliHeRNGE feHeF Fditle %Cupds Hoh Al yead
gtaactatcg tcttgagtcc 1380 aacccggtaa gacacgactt

at cgccactg gcagcagcca ctggtaacag gattagcaga 1440

g8y ag fhamethadad glogyt Tyeherarc thg agiot of timgia aythg nggdebiuaddova
qgg&hgpﬂﬁ&&1500 agaagaacag tatttggtat ctgcgctctg

ct gaagccag ttaccttcgg aaaaagagtt 1560 ggtagctctt

gat ccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttacaag
182 0c abc agthdd af clgiog bcaqdmainamm@ygtimo ticatisy@acfathe subject the
ClublQali E{prés&?“c%ﬁs%&%&@%@? ﬁss}e%&% ?&9 ctageget
cagaagaac agaag g gcgct 1740
gcgaatcggg agcggcgat a ccgt aaagca cgaggaagcg gt cagcccat
t 209 C C Jhecia@hoi P OlaigCIoC Whetag fisswad RirGRfagoh @npasitgRacy

t at gt. t 6
pEgabiEh? AR B e SR LR SRS Cyrin e
1i9@alita gfeadle gloctradesyag treamggl iacgagred wtntlomsgmcagd thgdigsue of the

c&gg&g &&Qggg%tgg 1980 cgaacagttc ggctggcgcg
agcccc at gctcttcgtc cagat cat cc tgatcgacaa 2040

gao t.cc ctc g cttg
t‘ﬂ‘é‘tdgg%{]‘ %“8‘8%‘8 ‘g‘g‘g %a'ete éfb?g‘tsg"ﬁt 3@5@3 ‘%”ﬁ“y bt
geediedédirgdes & mamoan irga raieg ghibaaitot01 256hk; tvad cggcagg
agcaaggt ga gat gacagga gat cctgccc cggcacttcg cccaat agca

%glgm! Gk /BLEHECH tpul@@ foCHE fupaﬂ A FRGAAA Hroded ARG electrical
tgcgcaag a acgcccgtcg 280 t ggccagcca cgataqccgc
5@6 "Y;‘g‘te neleigy ?"lpf?“&t“t"el?a?@'b‘g ofraversrpipuselg eclbmand
cggtcttgac aaaaagaacc gggcgcccct gcgctgacag ccggaacacg
9599c¢ e AGmat Qtoclﬁgcﬁg Ghdeh hIhfl Ecgf &9&(91%09%& further
agccgaatag cctctccact¢ caagcggc agaacct
ROBEBHRS @éralli%mngfml@atalgtpelawég%afaﬁ Cégand@tyemtld%ct gt ctctt
2520 gatcagatct tgatcccctg cgccatcaga tccttggcgg
ga 2 t chicecaacc
S Qe anonendt SEAALL 2T, (e 3 KB RE 3R frrice, o
dﬁggahabmaﬁda@mgesﬁa@yﬂﬂﬂqgmmact gt t gggaagg gcgat cgt gt
aat acgactc 2700 actatagggc gaattggagc t 2721 <210> 35
13> artificial sequence <220>
3’%%3> eq%thoﬁcog °'F‘8‘r aY‘{ LA g °6°\ﬁ°‘rﬁ‘e°"12$ir-‘égr‘ EUgTHshepiprises a
<s4@Bnce3kat gmodds ggiolypertidd brygis gih tamoi tacid tseyerge af whitly &ct East
tHIGARACHD hd HERREBARNIP SEBpSHgcCCt cccagect ct
gcatccct cgctacgccg acgccatctt caccaacagc 120
t%?@@&é%ﬁﬁ”%%ctcggcca gct c8fcgee cgcaagcet ce t gcaggacat
cat gaaccgg 180

anc.



cagcagggcg agcgcaacca ggagcaggga gcctgataag cttgc 225
<210> 36 <211> 225 <212> DNA <213> artificial sequence
WOE2Rem14223> Sequence for an anal og ovi ne GHRHPCT/US2005/025747
i eequeﬁée“H<4@O% ‘36" gtcatggtgc tgtgggtgtt cttcctggtg
accctgaccc tgagcagcgg aagccacggc 6011 , 1 1,,! 1
-,,,4 1L "o 1- 11"t a "™ oagcectgecca gccagceccct
gaggat ccct aggtacgccg acgccatctt caccaacagc 120
t acaggaaga tcctgggcca gctgagcgct aggaagctcc tgcaggacat
cat gaacagg 180 cagcagggcg agaqgaacca ggagcagggc .
it ghbeanghadiof glaimp Yo Waggip the Byclao aojd expiptsianseasiughrpmprising
<Pkdiene¥ thitid filakt Tesideltica RA36e pAYBR2 (SEQIDFDD)E rat PAVER03

e A N R N

Gldg PAYORTCSEQIRICEL bediet fA EARQSERERHD 8 h getaso @Ry (SEQID#29);

ctt 1
TS RAVAERS (@EGBR%), St RTGABIAE af%%‘él%%%% PAVO241
SR Mo ore VY (GEQURAE Ry DAY AR aaget t g
cgatgagttc 240 ttctaa 246 <210> 38 <211> 190 <212> DNA
3> rti i al ence <220> <223> Nuclel Ci
seéue @e op‘ %lﬁ’%ac%amrg\’/vt“% ﬁ%r%%ﬁ’éccme SR T Ai tqea@t 538' o3
gggmggmamcamuﬁgugaasmtemugwmbgtg cctctcctgg ccctggaagt
tgccactcca 60 gtgcccacca gccttgtcct aataaaatta

g ca tté t1c ahcta& tcc 120 ttctataata ¢
T R i b s Y

JémMaﬁwﬁgiagggmm@O <210> 39 <211> 55 <212> DNA <213>

artificial sequence <220> <223> Nucl eic acid sequence

of  hunman gromﬁ mpne 5 1 UIR <400> 39 caaggccc

i cc dbradethod cotc Q@‘@’g?% BPgEy AT Arigferaasty z&@“‘%lg a’%‘%me

herpesvirus-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 combination thereof.

28) The method of claim 14, wherein the subject comprises a human, a ruminant

animal, a food animal, or a work animal.

29) A method of improving the clinical outcome, after an infectious challenge, of a
vaccinated subject having arthritis comprising;

(@  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;

(b)  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,

wherein,
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<210> 40 <211> 782 <212> DNA <213> artificial sequence
<220> <223> Nucl eic acid sequence of a plasmd pUC 18
woeignret repljcation,
- ﬂg&ttd@cf@idgctoqgt@g ttcggctgcg gcgagcggta 601f" 1],
U I DR PR | B I Y I ) Y I I O R N U S
t cagct cact caaaggcggt aatacggtta t ccacagaat caggggat aa
cgcaggaaag 120 aacat gt gag caaaaggcoa gcaaaaggcc
aggaaccgta aaaaggccgc gttgctggcg 180 tttttccata
gct ccgecce ccctgacgag cat cacaaaa atcg cgc c .aagt cagag
2%’(9“%"@’3 Qﬁééa{%" eg%{eagcgdawma%%afawaa“ tc?‘lfemrag ot
Cﬁdﬁﬁl@@lﬁﬁ@te%%ﬁﬁnﬂ@k@lem&d age tiet vatly tfsst.ue (Y] &6 @aﬁject and the
gcce ctt ata ct t ccgcctttcgme& nc@%Q1o? ide hav
R R G e e
o@t angrtct acigGeqhd@e thatia atg@s@g%g(tetng'wgtogmnecglahﬁﬂ&ﬂwé SEQID# 14;
gztlntd?l%g, @&&c&@?@e‘é%ﬂ&%ﬁ g!‘u‘nﬂaﬁtcagﬁ;al %?&d%mtala&%%&k animal.
tgagtcCaa ccCcggtaaga’ cacgacttat cgccactggc agcagccact
540 ggt aacagga ttagcagagc gaggtatgta ggcggtgcta
CHY agﬂh@méth@aﬂgta@gzg; gzh&aﬁ tleaideic bad ekppediqaanstragy comprising
aa%%ae%glg&\at if Lh9d 1de %QQ§ 81[ ?s %%ch@ﬁg 6#22)2% AVQ03

acct Cggaa aaag a tt agc CC ag ac

t @g@ﬂg@g}; HW@BR@ wpth(ngw@caag@ﬁquzat QSEQID#26)
C&%W@%&s@@ﬂ%&%%ﬁ@ﬂﬁ% SHQIBSA); tcht ;7@\202522%5@?)119#29),

DNA <213> artificial sequence <2
<PIIGHRHhpAV (239 ASE@B#3(peune 2By L2481( B 13 rhiskgy pr¥QR41
LSEO8RB23/MeRLHAV0249 (SEQID#33), or human pAV0226 (SEQID#34).

31) The method of claim 29, wherein the subject was vaccinated against a

microorganism, an infectious agent, or a toxoid.

32)  The method of claim 31, wherein the microorganism comprises: a virus, a bacteria,

a mycoplasma, or a parasite.

33) The method of claim 31, wherein the microorganism comprises a bovine
herpesvirus-1 (“IBR”), bovine virus diarthea (“BVD”), parainfluenza 3, respiratory
syncytial virus, Leptospira canicola, Leptospira grippotyphosa, Leptospira hardjo,
Leptospira  icterohaecmorrhagiae, = Leptospira = Pomona  bacterinsmycoplasma

hyopneumonia, mycoplasma hyopneumonia, or combination thereof.

34) A composition comprising;

(a) a nucleic acid expression construct that encodes a growth-hormone-releasing-
hormone (“GHRH™); and

®) avaccine;

wherein, GHRH is expressed in vivo in the subject.

35) The method of claim 34, wherein the vaccine comprises at least part of a

microorganism, an infectious agent, or a toxoid.
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36) The method of claim 35, wherein the microorganism comprises: a virus, a bacteria,

a mycoplasma, or a parasite.

37) The method of claim 35, 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  bacterinsmycoplasma

hyopneumonia, mycoplasma hyopneumonia, or combination thereof.

38) A method for vaccinating a subject comprising;:
(a) penetrating a tissue in the subject with a plurality of needle electrodes, wherein the
plurality of needle clectrodes are arranged in a spaced relationship and the tissue of the

subject comprise muscle cells;

(b)  introducing a nucleic acid expression construct that encodes a growth-hormone-
releasing-hormone (“GHRH™) 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 allows the nucleic acid expression construct to traverse a muscle cell

membrane;

(d)  providing a vaccine to the subject in an amount effective to induce antibodies to

the vaccine in the subject;

wherein the nucleic acid expression construct comprises a sequence that encodes a
polypeptide having an amino acid sequence of which is at least 90% identical to the
encoded GHRH of SEQID#14; and wherein the vaccine comprises at least part of a
bovine herpesvirus-1 (“IBR™), bovine virus diarrthea (“BVD”), parainfluenza 3,
respiratory syncytial virus, Leptospira canicola, Leptospira grippotyphosa, Leptospira
hardjo, Leptospira icterohacmorrhagiae, Leptospira Pomona bacterinsmycoplasma

hyopneumonia, mycoplasma hyopneumonia, or combination thereof.
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