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& (57) Abstract: 'The present invention pertains to compositions and methods for plasmid-mediated supplementation. The composi-
& tions and method are useful for retarding the growth of the mmor, and retarding cachexia, wasting, anemia and other effects that are
commonly associated in cancer bearing animals. Overall, the embodiments of the invention can be accomplished by delivering an
effective amount of a nucleic acid expression construct that encodes a GHRH or fanctional biclogical equivalent thereof into a tissue
of an animal and aliowing expressicn of the encoded gene in the animal. For example, when such a nucleic acid sequence is delivered
. into the specific cells of the animal lissue specific constitutive expression is achieved. Furthermore, external regulation of the GHRH
or functional biological equivalent thereof gene can be accomplished by uiilizing inducible promoters that are regulated by molecular
switch molecules, which are given to the animal. The preferred method to deliver the constitutive or inducible nucleic acid encoding
sequences of GHRH or the functional biological equivalents thereof is directly into the cells of the animal by the process of in vivo
electroporation. In addition, a treatment for retarding the growth of the tumor, and retarding cachexia or the wasting effects that are
commeonly associated with tumors is achieved by the delivery of recombinant GHRH or biological equivalent into the animal.
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into the specific cells of the animal tissue specific constitutive
expression is achieved. Furthernore, external regul ation of2 jure 288RH or

UTTi 2ing i nduct bl o br or© 93040706 el a5 Tl Gk R

nol ecul'eS,” Which are given to the aninal. The preierred nethod to defiver
t he cqu@&}utive or inducible nucleic acid encodi ng sequences of

GHRH or
the  UNCLEShAL . bl 8L agls Ao YALEM 5.t NECHH CE AR L THEERIRCHIT s of
Sg of I h VIV a faLons ei I %th, e aegm-

the ani mh, by heubiare 8" el Ed OB dofdlar ol 207 R0

treatment for retar g the growmh of the tunor, and retarding cachexia or
the wasting effects that are commonly associated with tunors is achieved
by the delivery of reconbinant GHRH or bi ol ogi cal equivalent into the _
ani mal . WD 03/ 049700 PCT/ US02/ 39509 PLASM D MEDI ATED SUPLEMENTATI ON FOR
TREATI NG CHRONI CALLY | LL SUBJECTS RELATED APPLI CATI ONS [ 00011 This
application clains priority to U.S. Provisional Patent Application, Serial
Nunber 60/339,610 entitled "Plasm d Medi ated Treatnent for Anem a, WAsting,
| mune Dysfunction and Life Extension for the Chronically I11," filed on
12/ 11/ 2001, the entire content of which is hereby incorporated by
reference. BACKGROUND [ 00021 The present invention pertains to conpositions
-and nmethods for plasm d-nedi ated suppl enentati on. The present invention
pertains to conpositions and nethods that are useful for retarding the
grow h rate of abnormal cells, tunor progression reduction, prevention of
ki dney failure, reduction in nmetastasis, increased survival and other
condi tions commonly associated with cancer-bearing animals. Sone

enbodi nents of the invention can be acconplished by delivering an
effective anmount of a nucleic acid expression construct that encodes a
GHRH or functional biological equivalent thereof into a tissue of a

subj ect and al |l owi ng expression of the encoded gene in the subject. For
exanpl e, when such a nucleic acid sequence is delivered into the specific
cells of the subject tissue specific constitutive expression is achieved.
Furthernore, external regulation of the GHRH or functional biol ogical
equi val ent thereof gene can be .acconplished by utilizing inducible
pronoters that are regul ated by nolecular switch nolecules, which are
given to the subject. The preferred nethod to deliver the constitutive or
i nduci bl e nucl ei ¢ acid encodi ng sequences of GHRH or the functional

bi ol ogi cal equivalents thereof is directly into the cells of the subject by
the process of in




vivo el ectroporation. In addition, a treatnment for retarding tunor grow h,
and retarding cachexia or the wasting effects that are comiouHeyzomssoci at ed
with tunmors is achieved by the delivery of reconbinant GHRH or bi ol ogi cal
equi valent into the subject. Anem a, wasting, tunor growth, inmmune

dysf unct wWe3/0id7ehey fail ure, cancer, decreased life &XpasZNs0?, and ot her
conditions can be related to a specific cancer, tunor, disease or the
effects of a disease treatnment. This invention relates to a

pl asm d- nedi ated supplenmentation for: 1) treating anema in a subject; 1
12 June 2006 WO OBL.ASNTDYERINTERBIPIFHIONPATION FORi ng total red bl ood cel |
mass in a subject; %ﬂfﬂ@%ﬂﬁ&ﬁ%@’ﬁﬂhﬂ&sﬁ tunor beari ng

i ndividual; 4) preventing of reversing the wasting of a subject; 5)

rever si RELABEDARRLICGATHEONS | oss in a subject; 6) treating inmune
dysfunction; 7) preventing the onset of kidney failure 8) preventing the
onset and / [@01ldevEhis pprdicatiop iclaimstpaietitse &5 Provisicapkiategt Appdicadigppr essi on of

| ynphop. | Sl ' . « 1) o | | f : ancy and

ot cacoul Subth: BoBUPLAF oAl e Ml FRUCR o WeREPREIARTY DNC o

i nvent i muype Pysfimion andddfedixsdntivofos tha Glromiselhodls’ élﬁh@n B/8200k&rul for
retardi t r . I s, tunor progression reduction,
_prevent%}%ﬁecgﬁe]giog%@l%%%W%?@%@%@i%%%é' nmet astasi s, and increased
survival in cancer- bearing animals. Overall, the enbodi nents of the

i nvent i BACKERMENB cconpl i shed by delivering an effective amount of a

nucl ei ¢ acid expression construct that encodes a GHRH or functional

bi ol ogi cal 02l al Bkt present cipyention gertping| s camnesitignss apg arethodh dora| | owi ng

expr essjony: dfediltea gﬁg@&eﬁa@ﬁn% rck Fm%&ﬁioﬂgénaiﬁ% BHAtRIoRs atien such a

nucleic acid sequ e is delive Into the specific cells of the subject
t i ssue mgha thatare usebil foruetanding thexgpyval witeorf abrprmaliels, &mnor PRetesiodor e, ext er nal

regul at 1ie&{3ti6r3ﬁ[,) lp%e?ﬁxé}é#@? lﬁneyf WGe! RARkon Qtﬁgt%is%a'incﬁqwdvs&{‘{ﬁ% arher eof gene

can be acco utilizing Induci bl pr_ofmt ers that are regul ated by
nol ecul ether souditiohs capireanly sssociaid with canaer-biaviemanimals.h Some biokodimentphe

of the invention can be accomplished by delivering an effective amount of a micleic acid

expression construct that encodes a GHRH or functional biological equivalent thereof into
a tissue of a subject and allowing expression of the encoded gene in the subject. For
example, when such a nucleic acid sequence is delivered into the speci'ﬁc cells of the
_ subject tissue specific constitutive expression is achieved. Furthermore, external
regulation of the GHRH or functional biological equivalent thereof geme cam be
accomplished by utilizing inducible promoters that are regulated by molecular switch
.molecuies, which are given to the subject. The preferred method to deliver the
constitutive or inducible nucleic acid encoding sequences of GHRH or the functional
biological equivalents thereof is directly into the cells of the subject by the process of in
vivo electroporation. In addition, a treatment for retarding tumor growth, and retarding
cachexia or the wasting effects that are commonly associated with tumors is achieved by
the delivery of recombinant GHRH or biological equivalent into the subject. Anemia,
wasting, tumor growth, immune dysfunction, kidney failure, cancer, decreased life
expectancy, and other conditions can be related to a specific cancer, tumor, disease or the
effects of a disease treatment. This invention relates to a plasmid-mediated

supplementation for:

1) treating anemia in a subject;




preferred nmethod to deliver the constitutive or inducible nucleic acid
encodi ng sequences of GHRH or the functional biological eqw yaecains
thereof is directly into the cells of the subject by the process of in
vivo el ectroporation. In addition, a treatnment for retarding the growh of
abnor mal WOBPE™d tumor growth is achi eved by the dePCVEB42/38509r econbi nant
GHRH or bi ol ogi cal equivalent into the subject. Anem a, wasting, tunor
growt h, imune dysfunction, kidney failure, cancer, decreased life

expect ancy, and ot her conditions also can be related to a specific cancer,
tunor, di sedsBeressing fpgal gdrblrodgelpasy msubigde treatnent 2 12 June 2006 WO

03/ 049700 PCT/ US02/ 39509 GHRH coul d be also delivered directly, as protein,
by i nt r avengucresiptuh@pemis nalumdribtarp dsiddidatbimi ni stration or through a

sl ow rel ease punp. [0004] Anem a: Anemia refers to a condition in which
there is a reduction of the n r.or.volume of red bl ood corpuscles or of
the total am%vtentgg%%%am%@lenwlﬂ? ngf’%aesubjé&bodst ream resulting in pal eness,
general i zed weakness, etc. of the subject. The production of red bl ood

cel I s i n nafmevesshigabhoromiweght losyinhsdyrsi;esi s. Erythropoiesis is primarily
controlled by erythropoietn ("EM, an acidic glycoprotein. The EPO

stimul ates guet i gew erythrocytes to replace those |lost to the
agi ng proceé)ts}&aﬁ{,&rdl (1 O%FJP&TOH’EPO production is stinulated under conditions
of hypoxi a, wherein the oxygen supply to the tissues is reduced bel ow

nor mal phys?kﬂf@’ﬁtélﬁlthq@éeélc’gklg‘%&ﬂ?fé adequat e perfusion of the tissue by
bl ood. Hypoxia may be caused by henorrhaging, radiation-induced

eryt hr ocyt egdgsikestugiihciset witl /i oo Bs/cBRBE af metashisigh al titude, or |ong periods
of unconsci ousness. I n response to tissues undergoi ng hypoxic stress, EPO
Wi ll incr ea§)e red bl ood cel | %rolgucti on_ b .st,ianr&grati ng the conversion of
primtive préti® S LPRTESS{OR of ymphopactls 103 yiesh M or oer yt hrobl ast s t hat
subsequently mature, synthesize henoglobin and are released into the

ci rcul ati onl@®sexteadind| lfo dxpetahsy. afd0BeSsiEPMrvival nfor el thyonialigdt in | ow
concentrations in plasm, where it is sufficient to maintain equilibrium
bet wee_r1suﬁ8°|}'mal bl ood cell loss (i.e., through aging) and red bl ood cell
production. Anenmia is a decrease in red blood cell mass caused by

decr eased pH88RIct i Bie mesefitrioyentiencperidias (o cereosifionsf and cepthydnthat 8| | s. EPO

suppl et {ﬁlla{b&' Q'Eféﬂdﬁl HiY ok e g?%gnoflﬂﬁl 401 3B broplessidpCreiRd, @ S associ ated
with ditterent |s§ase , as end- stage renal tailure (Cremagnani et at,
1993; Direyention ofkidng Gdlyreareducsion; of mefdstasis, and increased survival in cancer- ‘

‘bearing animals. Overall, the embodiments of the invention can be accomplished by

delivering an effective amount of a nucleic acid expression construct that encodes a
GHRH or finctional biological equivalent thereof into a tissue of a subject and allowing
expression of the encoded gene in the subject. For example, when such a nucleic acid
sequence is delivered into the specific cells of the subject tissue specific constitutive
expression is achieved. Furthermore, external regulation of the GHRH or functional
‘biological equivalent thereof gene can be accomplished by utilizing inducible promoters
that are regulated by molecular swiich molecules, which are given to the subject. The
preferred method to deliver the constitutive or inducible nucleic acid encoding sequences
of GHRH or the functional biological equivalents thereof is directly into the cells of the
subject by the process of ir vive electroporation. In addition, a treatment for retarding the
growth of abnormal cells and tumor growth is achieved by the delivery of recombinant
GHRH or biological equivalent into the subject. Anemia, wasting, tumor growth, immune
dysfimction, kidney failure, cancer, decreased life expectancy, and other conditions also
can be related to a specific cancer, tumor, discase or the effects of a disease treatment
2




. i'munodefici ency syndronme ("AIDS") (Sowade et al., 1998), particularly in
subjects who are being treated with zidovudi ne ("AZT"). ER®Juse 20060 used

- for anelioration of the anem a associated with cancer chenot herapy
(Vansteenkiste et al., 2002). [00061 Another group of anem c disorders,
each of WREWHHEEylts froman inherited abnormality RETFIS8BIB%r oduct i on,
is termed the henpgl obi nopat hi es. Henogl obi nopat hi es i nclude a spectrum of
" disorders that can be classified broadly into two types. The first types

are those that result froman inherited structural alteration in one of
the gl dBRHcepsldnke alsey felivgradndirectly; ag prtcie by BFAYARONS, SP RS Br ders gi ve

ri se tonttiBsal Qﬁlgﬁgg{catublp&ﬂggzgﬁtmgw;@jmg %gl obi n nol ecul es (Papassotiriou et
al ., 2000). The second 3 12" June 2006 03/ 049700 PCT/ USOZ/ 39509 maj or
subdi vi si on _of henogl obi gy at hi es, e re ts frominherited

t he .1 hal
defects in Q04 [ qaRemia: &frs 1 °°6‘ﬂ‘§‘°’g’l“%ﬁ’éf$gi‘%‘? Iy ‘B‘o‘tfn chains. This

causes hOREHREbr WRmeRF ¥k Bload BdrpiscRs ot ﬂﬁ'tc\tﬂlaﬁtoun% Bﬂhéa‘liiiglbbﬁlgn thegr ees of
anem a due to the | hadequat e production ood ceI I sl‘h Accordi ngly,

EPO carblondstzaamy resylting, do mﬂeaﬁswweretzedaﬁeﬁmsss e’fcf 8? thes SUbESH

henogl qﬂb&tﬁaﬁtﬁr&ﬁbﬁ&%ﬂ@h%&k}ﬁﬂ@ﬁtﬁéw& @permmbaay;so rErgtefc@sltesls/ﬁ red bl ood
cell ~ production and/or increased red d.cell destructign (Makis et al.

2001; PRl coggtolled i’t)o%ythmp@ttel?rﬁké’d) t?"oﬁ%ﬂh" pryegprotel HgsEFRdi cat ed t hat
anem c pah1aRHR WodubionRRARY R %Bircdﬂrte%%feﬁﬁ&e tﬁoseqwseitotﬂheagmgl M0bés¢h henogl obi n

("Hob™) concentration renalne low as 11. in s |te of appropriate
Hg p bod n
;

r epl ac ehdstitionpliy, IEPOnprediciipnais chtigmlated gwdert qo@@lilons reated with
reconbl e increased
n g?nto %{ﬁeg"%ég%%d(beﬁw mogmaP é_{%'i@lda?‘f&%ﬁ de¥ffile

(Sohm ya I nant was constantly infused
subcut deguats nerfigen q@thmmxhsby blgeide Hypoxissmey bh eauprdabyivhereqmipesgipdpoi et i n

("EPO") glﬂlﬂ G Habtoridieeass of Hb

concent rcg’%l on. %&)erﬂ?rﬁékyd tv?%atulg (E;Br?ﬁ%é 50?%%?%”%4 %@ﬁlpﬁt errupted, both

pl asma cﬁﬁ@cdm@seesaﬂndresﬂbnsedomm waleigong hyjwsicstese.cEPO W} moiiess a cl ose
correla ng the human
G a5 SR oL BBl 87 Wi 0AG coian P E ity dh

concenthoat nanew ked pmay&mdﬂastﬂthahglbmqn@m@dhmmesm mmmbﬂﬂﬂdsna | GF- |

1 evel s wer oLr & e | H concentrations, but not with plasma EPO
| evel s. MT’&%@@? éeclfga{a a% %@3}1&& @EB 528 ("the 528 patent") and 6,274, 158
(" the 158 patent") teach that conditions of anem a can be treated by

del i ber at el Y00Sicr eBRY fsgpormally present in low concentrations in plasma, where it is

“sufficient to maintain equilibrium between normal blood cell loss (i.e., through agmg) and

red blood cell producticn. Anemia is a decrease in red blood cell mass caused by
decreased production or increased destruction of red blood cells. EPQ supplementation is
currently used for treatment of the anemia’s associated with different diseases, as end-
stage renal failure (Cremagnani et .al, 1993; Diez et al., ‘1996) and acquired
immumodeficiency syndrome (“AIDS”) (Sowade et al., 1998), particularly in subjects who
are being treated with zidovudine (“AZT”). EPO is also used for amelioration of the

anemia associated with cancer chemotherapy (Vansteenkiste et al., 2002).

[0006]  Another group of anemic disorders, each of which results from an
inherited abnormality in globin production, is termed the hemoglobinopathies.
Hemoglobinopathies include a spectrum of disorders that can be classified broadly to
two types. The ﬁrst types are those that result from an inherited structural alteration in one
of the globin chains, for example sickle cell anemia. These disorders give rise to the

production of abnormal hemoglobin molecules (Papassotiriou et al,, 2000). The second
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erythropoietin ("EPO'). In addition, the 528 patent teaches the use of
reconbi nant adeno-associated virus ("AAV') virions for deli2Vveigy200 DNA
nol ecul es encoding EPOto nuscle cells and tissue in the treatnent of
anem a. The 528 patent shows a direct in vivo injection of reconbinant
AAV Vi ri SHL03047¢ nuscle tissue (e.g., by intranuscul aPCTHP®EPIOBN), and in
vitro transduction of nuscle cells that can be subsequently introduced into
a subject for treatnment. Thus, a sustained high-level expression of a
delivered nucl eotide sequence encoding erythropoietin results, whereby in
vivo scutienubivisiened hemaglobinerathios fhe thalagemips resulls) fes nBepieddeice!s del i very. The
158 PahaR ke Be, &eﬁ@ﬁ%bﬁeﬁ%ﬁy&?ﬂ:& S0 BRMERYSThis bllds ApRANe Or oral

adm ni stration reconni nant human O as a henostatic agent for the
treat neaﬁrthr@pow%he@wﬂyswmr@fvmﬁméé@ﬁmg of anerpia slng toshejaadegptepEndIctishr t i nvol ved
W th begd g pftod geikt “ﬁcc%Pd ?V\%pé%ﬁ%%?&g’d ﬁ%g ol ot e’ sn?olrl gnant

| esi ons, surglca? traunma non- heal | ficult to treat |esions, or
radi at |an]'ﬂn,j MWEIOPIOQIEQI]ESIWWM @ﬁractm 7 loaar fefectiseiddlasg wllspeci fic

di seas i 0 treatnment. As
di scusg80 CI raglt%?&égse é%‘?lwd Fug&ghggﬁ?%e %ﬁ%l’gg@éghﬁﬁgggt ly (e.g.

i nj ect |2§)ﬂl;) of reconmbi nant EPO) or indirectly (e.g. injections of

reconbi nant GH). Al though not wanting to be bound by theory, the related
art suggest gogf) hat{‘@d}&?;ap pdfh{ |ﬁgsnﬁﬁ&e@e&§p%§§l§fpheﬂwt waRt ed by nethods
or corrprggl?ds capabl e mcriazlhn tlghe glﬂrbg]u atin evel SeﬁOf EPO. However,
a ski | | peohynepitugarismy e coufhitionds whivhthempglohin cow@tr@wnw Mfeasur abl y
conpl ex}owaa@dutohgggﬂf kit Yor'sB PrrdSl Ab biitobeh G Gyl 3ha alfBldRGiBy OF  Compounds

will elircit as esponse 1s-outsid e realmof a

ski | | echosmanes iware. trea]qﬂwthmcw@hﬂndhumag@mwth hﬁ;@b@t(o@%r)@n@g?@rh?ﬂﬁs can insi ght

b@ﬁ?@%’? g&gj §81¥;E1 ({)Rathe ‘Iﬂ)h S I%ecrease O(Eﬁ(f?ag *8‘#11‘?] 01\‘/%{:1%I Ingast

5- 10% oﬁﬁxsdd@ubnumnmmiy |f<ateldl mmﬁlsghmclocausﬂdetha plelimaj mlﬂhbpcuﬂmt(“EED”) characterized

by sig n whi ch nmekes
wei ght r%{glsnt%gﬁse%ﬁ a(g‘ﬁéy“%ﬂ &In?&? leje% | er@g&%@ﬂ%&bﬂ rogr eSSI ve di sease
(e.g. cemddatrationl OS huetg. GH Wasuntmptm d:-aﬂxhplxsnai E®OalevtlasmidcHel i ni cal -
phenorren n.that Loy ients with
" onsun‘B cimcl)nah"ml ‘%01%35%3 h[lhgreans iog%f@r%%?ll | on‘:‘11 pligg'%i}e}g%gd B%(S:cel erated | oss
of skelle.tehlbefmsaﬁthdmg tha:hmnanl(E\stdmhmmg:mnf BlasnaeBH IeveBSyerowell uber cul osi s,
i‘gg‘g’)e'_ l_cgﬁ‘t?l@tﬁti B o2 Car SR Qe BRROE & a@himisteditn. Padgh NrOLh et al.

' IGF-I levels were also correlated with Hb concentrations, but not with plasma EPO levels.

[0008]  U.S. Patents No. 5,846,528 (“the ‘528 patent”) and 6,274,158 (“ the
‘158 patent™) teach that conditions of anemia can be treated by deliberately increasing
erythropoietin (“EPO”). In addition, the ‘528 patent teaches the use of recombinant
adeno-associated virus (“AAV”) virions for delivery of DNA molecules encoding EPO to
muscle cells and tissue in the treatment of anemia, The ‘528 patent shows a direct in vivo
‘injection of recombinant AAV virions into muscle tissue (e.g., by intramuscular injection), |
- and in vitro transduction of muscle cells that can be subsequently introduced into a subject
for treatment. Thus, a sustained high-level expression of a delivered nucleotide sequence
encoding erythropoietin results, whereby in vivo secretion from transduced muscle cells
allows systemic delivery. The ‘158 patent teaches the use of the subcutaneous,
intravenous or oral administration of recombinant human EPO as a hemostatic agent for

the treatment or prevention of bleeding from any organ or body part involved with benign




l oss is the nost obvious manifestation of wasting associated with cancer
(Nel son, 2000). Oher clinical manifestations include anofg2yirms 2008scl e
wasting, and/or |oss of adipose tissue and fatigue, which results in poor
performance status (Davis and Di ckerson, 2000). Because wei ght |oss, tunor
hi st ol og¥¥O BA#¥7Y poor performance status lead to a po®CTUBRGHWHSi s, wasting
can becone the direct cause of death. In contrast to sinple starvation,

t he wei ght | oss cannot be adequately treated with aggressive feeding. The
wei ght | oss therefore cannot be attributed entirely to pgor intake, but is
al so a ramaligmanilesipnscyusgicab Haugpatia| non-healipgdiffiouls &h Heaf lsplans, proesdiadPn wast i ng i s
presentinjupy_rmre than one half of anbulatory cancer patients, and
represents a serious problemwhen treating chronically ill patients.

Al t hough not wanting to be, bound by theory, _cg/t,oki ne r.el ease and/ or
activation AW8N i bk Brishomenie wahercafised by 2 Sperilc Siesec: METIORIEI 700

PCTI USOR¢t:9 32 heleB®s ofifdited@OratiiRal 3 HR IS, BRANANR 108l b105BYRcah €SPONSi bl e for

the wasting syndrome. The related art teaches that many agents have been
eval uattedngresseddisettntest inisptions f repryubingpt FPO) 9% Imdirptiy e & WeHa®Siof obt ai ned from

pr ogestatdniaht GG NABhLEAER SFanttle t8'be borhd BY thedB! %@Gelateoqﬁpsh)g%estkn contrast,
reconbi nant growt’h hornone ("Gd7), insulin-l1iKe growth factor-1 ("IG-1")
and | GRhaianeiiip gongitigniFam b3 spoce Irgated byhmethedseos cappovadsicapabledd i n produci ng
a  bengfilach (GABRRItHAFREK ! & HPBRT Hobior,&f si@fled arfihddbcopdibtdShat t he rel at ed
art suggests that wasting nay be treated by nethods or conpounds that

i ncr eadwolpgien! sysiema aeet immgagueabll eomplex, aggthe) ajtity topgecyratpippregict Wit or t unat el v,
the co Et;gjs | QLORILE %xaﬁ Uise is! HRRE S accurately

pr edi C{Hfét at tc’Qr/r‘v"aot(a:ff?(c))stdg0‘7‘?@lf.SE;l:)d’i‘ﬂao n S@gﬁﬁgﬁ@%ﬁ%@;{mg speci%%eit}(%ﬁntlg?%l ogi cal

r es ponsséilled prtpsian.o Mnly thﬂqum%&mblabwmw \§xperigionis saongigkiipeqningeds s can an

i nsi-ght nmet hods to treat wasting be el ucidated by
one skiqrf&éagm?gﬁ(g[gﬁ%a%e?ﬁ?&[ucg%ﬁy]%dmncer and tunmor grow h: Cancer is one of
the | eading causes of norbidity and nortality in the US and around the
wor | d. The H¥tHageWastings| Waddnedehs eubjechean bodefingth @pderepeadetodied in the | ast

20 . 7o . ) . BanL ) h o
yeal",ﬁ}l%ﬂt ﬁ)lij %Zl:g\ﬂ% ?-—ﬁ)/& o 1RO ’ngfﬁglwnnldéa?g\gm%lg"'@f he mgfgm 12[,2?({51 grow h an

agi ng, cancer gatlen.-l-s expected to u rom1.3 mllion

to 2.6 chmeterised b sigeificanp oo obbuth 2diBBe tipsie autimuscinmagshwhiphumpkss  and
propor tj : ] ' i Ip6§ ease

G oo It §in pRL ARty AEHORS pllehed ARG Bk BRRRCE it AIBESTC oy
di agnosd. itdstiggenvethesiaiisn Ao clivical phen@rRs00 Chap evokerlstorical images

of sickbeds and patients with "consumption.” It simply means "poor condition” in Greek.

. Accelerated loss of skeletal muscle can occur in setting of cancer, AIDS, or tuberculosis,
as well as other chronic conditions (Barber et al., 1999; Weinroth et al,, 1995). Weight
loss i the most obvious manifestation of wasting associated with cancer (Nelson, 2000).

. Other clinical manifestations include anorexia, muscle wasting, and/or loss of adipose
tissue and fatigue, which results in poor performance status (Davis and Dickerson, 2000).

. Because weight loss, tumor histology, and a poor performance status lead to a poor
prognosis, wasting can become the direct cause of death. In contrast to simple starvation,
the weight loss cannot be adequately treated with aggressive feeding. The weight loss

 therefore cannot be atiributed entirely to poor intake, but is also a result of increased basal

energy expenditure.

[0011}  Wasting is present in more than one half of ambulatory cancer patients,
. and represents a serious problem when treating chronically ill patients. Although not

wanting to be bound by theory, cytokine release and/or activation and liberation of several
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in 2050, an increase from30%to 42% of the cancer popul ati on (Edwards et
al., 2002). Cancer in elderly has a poor prognosis due to12gomd 2008t i ng
factors as anorexia of aging, alterations in the gastrointestinal system
the effect of elevated leptin levels, especially in nen, and a variety of
changes wo @setal nervous system neurotransmtters. Bodysessse declines
after the age of about 70 years old. This includes both | oss of adipose
tissue and nuscle mass. The loss of nuscle nmass in older individuals is
terned sarcopenia. Illness results in an increase of cytokines that

pr oduc e tdarived Guistnees msmhmdeowmbmemthmgastingmmgmmt ffhe causes of

cachexi r i,ndi vidual s ar ¢ b rley h and

Schust é$ te‘{jg‘gg’?&eﬁ'g}%?marageﬁ%hﬁvg %’Ig@atili O& mfmﬁcdrfgé%g% ‘lmxﬁ:cyt oki nes and
ot her opigtihedestieaetit cdhimpgEomi progestaien] pprhisgBarber doul., t90r Belsanpn of cachexi a,
anem a, | gprovenent of .inmune nctio a tive,n en bal ance can
_decreaggélgpr}ﬁrc%tf"ﬁwﬁf?" W@Wg?ﬂ@%gt@%&sm@%?ﬂ Wﬂjzg'ﬁ{f?gKoo et al.
200lléI (T6BSY) aad IGe tbﬁ;ﬂﬁgﬁ:fwdin WEGHBMEDrtﬁ&Splémﬁé eﬂwﬁvetxgggiguﬂml i cations

cou npor t ant e

enefit f 3/ 049700
PCT/ Usgg)egbyaganfgﬂg}mm(ﬁﬁ&gﬁ fat i’u‘ggﬁ‘) T “Spf'hﬁcTFlﬁtF &“lsﬂ%greg\/\g@% n the nunber
of . PeOR)aQingidhdy bekicdid@ ¥y fndihbdsr & c&:ﬁﬁbtﬁﬂﬂth&ﬁ Beenst G0 abrculithg&selspfaces an
enor nous_ bur den on heaL}@gOcare VI der s Sé gééd—iostett a.nd Li si ng,
2002) - Gbh XGF e TOBBF e Jerbriopies i Gorbio;of el SHS0F T3 Rpl emrent o4l t o
Irrprovggﬁdaﬁblé%e&t:maelyq;mdﬁtdw n%ﬁﬂ@%,co%%aﬁ QMIEHlidit iaVepecifitasur es nust be
targeted at those at greatest risk of disease (Crook et al 2002) .

| npor t Aislogicaktesppaset SRS, PR Ryeh mstiulous Rboraiary cpemenis san G v and cancer
(A Suygisgin &lmpodids or AARE tNRARRRENE Rlchibidated BPER Skill&Eih Wagl eat i ni ne,

proteinuria, and mcroalbumnuria as early detection markers of disease

are i rrportant but treatnents that_ co del ay vent  Ki dney failure
coul d be of 081%ni 1Ganser andmmor gravth: ;fg’PF%Hﬁ gnea‘?ji‘éﬂet ﬁ%de“?ﬁa‘iﬂ‘flﬁél syst em (LeBrun
et al . moAQR; andakdhialiy iR theals and%RARM thd QEAH I ThEkRYD allbENBGgecE GH') and

| mmune Function: The central role of growh 3866@ L% Gﬂd% Is controlling
sonmt | &atg s geReeT eranidAsthe gt ot Frars torerdhyt Ate '8 y&i ol ogi cal | y

rel evamﬁ H\g@«mh 5RGEI A thd Yainfek? &%ﬁﬁc@fﬁaﬂ&tﬁsf&ﬂécﬁeﬁ@o @dubiffodd Y31 s wel |

known roductlon at hvvaz i s corrpose a series of i_nt er dependent

genes miliesto %6&&1@@4@“&‘?‘3@ @8- g dﬁlﬁ’ﬂn‘ﬁ?“‘ﬁ‘?‘lﬁwm‘aﬂ? o9t pat hway genes

~I'nel udgiged ﬂre)rsonk WaRNEcer &4 ehhetiRd @ hRREse! Batlticlly! k@ 1B ovd f?erﬁo‘h@t or-|
("I1G-11); transc;vgﬁ)tlon factors _ such as @go phet of pit 1, or prop 1,

and pi gt 750’3918 anflorides with pevdy ﬁlﬁgfﬁﬁé‘ﬁn@ﬁm’@ﬁ@ﬁ“ togh A0 PEFone r el easi ng
hor mong, 4056HRHnkre A0 FroRCBE B5429¢ bfthé cadeer) pophIRR]EAWME o al 22082) 4)

Cancer in elderly has a poor prognosis due to complicating factors as anorexia of aging,
alterations in the gastrointestinal system, the effect of elevated leptin levels, especially in
men, and a variety of changes in central nervous system neurotransmitters. Body mass
declines after the age of about 70 years old. This includes both Joss of adipose tissue and
muscle mass. The loss of muscle mass in older individuals is termed sarcopenia. Iliness
resulis in an increase of cytokines that produce both anorexia and cause protein wasting.
Many of the causes of cachexia in older individuals are treatable (Morley, 2001; Yeh and
‘Schuster, 1999). Tumor growth is accelerated by increases in cytokines and other
pathological changes in cancer patients, but correction of cachexia, anemia, improvement
of immune function and a positive nitrogen balance can decrease tumor growth and its
complications (Demetri, 2001; Koo et al., 2001). Thus, a therapy that Would address most
of these complications could be of important benefit for patients.




receptors, such as GHRH receptor ("GHRH-R') and the GH receptor ("G+R").
These genes are expressed in different organs and tissuesi2 Uid 2006ng t he
hypot hal anus, pituitary, |liver, and bone. Effective and regul at ed
expression of the GH pathway is essential for optimal linear growth, as
wel'l as wWemsHex7esi s of carbohydrate, protein, and fat poBivatesbiosm GH
synthesi s and secretion fromthe anterior pituitary is stinulated by GHRH
and inhibited by somatostatin, both hypothal am ¢ hornones. GH i ncreases
production of G~ |, primarily in the liver, and other target organs.

| GF-1 and G0013h t Kidney ffeibuteraThe predictbdinciagsp dn tha mamber ofipedplsivith t ary to

inhibit]@ﬁﬁl—# , S : .Gl H | I and, kndirect actions
on periphe aaﬁﬁ.&?sas%:eeé(?gt?%el%fmr%%eg%tp(ﬁecfg’?s3’21?’% §1:'1an Erlreéldgl’}la{l% qrrltaei nly by IG--1.
[ 0015] pewidérsmysieer (Hostettdr and Lpingpt002)ateckdiryto rédeed this\turdeh stratsgitsno maj or
effects || | apment : tentiation and matur.ation,.and as a B-cell
Pl B Tl G PR i S, BF WPl R 1. %)

proliferation 0
These amtaswiet inewst beetaegetedeattthdse el grebtestoisdhoft discasesradk endli 20@- 1 anti bodi es,
I.GE-1 to

anti sense sequ es to.lGR-1, and the use of reconbi t

subst i tﬁngpg%% P%%]Eag%ésc ?l't}‘gt:wélﬁeﬁsé?ne dfaget%ﬁiﬁ%%“dt%‘fer ﬁ@gﬁrlgﬁﬂﬁﬁfes area 7 W
- 03/ 049741() 26027 Nhifsfiiaf 88 20, 2002)C Bertad oeatining{ proteinuiia, add@ictoabainiiemid asof mce with

of - pro- B8 ereap PEOB oL Anieured B Ut Y SRU e S 00) - The

- mat ur e Bdeglfdiluresrald e df sgifidabi begeflt Gorlpalients 298 the MEdRSIG B (TieBrunpr oduct i on was
al so sti nmul > G- jn vitro and in vivo (Robbins et al., 1994).

[ 00161 éfﬁgng(ggﬁ%la(%ﬂmlmquconbi nant proteins in the |ast 2 decades
provided a wuseful tool for the treatnment of many diverse conditions. For

exanpl e, GHe&adj ci vth Hdrmone (f{GH”) ahd Immane fnhaioan Thavalbal iole agent in bum
sepsi s, nce to has been

nd DS J.ent.s. However, .. resj st actjo

report € gf%ﬁg?rﬂ]ﬁ%?é Fﬁ@r}s STGOIIRE TRHS oW furpans ﬁ?dsﬁ‘]éaive@é{’m%ﬁ t ransgenic
ani mal sandriht physiplagicalyt elevuntl pathidys ekt 6 H apiretionTrone ths hawitarynis correl ati on
in between GH org | G- | th.eraf%lg and cancer dev.el%on{egt. GH repl acenent
t her apy"fsWid Rﬁgﬁ)&“@f’?ﬂ" 4y )i composef ofdsrzies Qlinterdenepdspk geNSSyy it ¢ her apy i s
associ akkde ptb\ldﬁdtslihre réﬂlﬁﬁﬂ‘fogrﬁoﬁ%%i’wﬂd ITYS GHD Patbvhiyi ngi(lé‘s]E wdedt: wﬁcut aneousl| IyI
or intranuscul ar nge a.. to three tinmes, a week for ponths, or usually
years: T518% flﬁﬁlra%lgﬁg?";rfﬁ?h’éﬁ%e Eapt g@ﬂr‘]q& Woﬁléab)['ﬁ?"é?"gﬁ%fa"tﬁﬁcel erated bone
epi phy ssush @rpeoifhbt o Pl 1C0r@8ed K abd pidR @3)agbricts Mdlab@itinsts| BlcRi@Ow@RNd
MacG I |ivra ,611997; Bl et h(tggﬂﬁég;%gndl e 199@%.” 00171 {n contrast,
essent | PG TEle g choBpye M CSRAiog ('8 Geveciively; and (4

" receptors, such as GHRH receptor (“GHRH-R”) and the GH receptor (“GH-R™). These

genes are expressed in different organs and tissues, including the hypothalamus, pituitary,

=0

liver, and bone. Effective and regulated expression of the GH pathway is essential for
optimal linear growth, as well as homeostasis of carbohydrate, protein, and fat metabolism
GH synthesis and secretion from the anterior pituitary is stimulated by GHRH and
inhibited by somatostatin, both hypofhalamic hormones. GH increases production of IGF-
I, primarily in the liver, and other target organs, IGF-I and GH, in turn, feedback on the
| ‘hypothalamus and pituitary to inhibit GHRH and GH release. GH elicits both direct and
indirect actions on peripheral tissues, the indirect effects being mediated mainly by IGF-I.

[0015]  The immune function is modulated by IGF-I, which has two major
effects on B cell development: potentiation and maturation, and as a B-cell proliferation
cofactor that works together with interlukin-7 (“IL-77). These activities were identified
through the use of anti-IGF-1 antibodies, antisense sequences to IGF-I, and the use of
recombinant IGF-1to substitute for the activity. There is evidence that macrophages are a
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reconmbi nant GHRH therapies. Extracranially secreted GHRH, as mature peptide
or truncated nolecules (as seen with pancreatic islet celh2tuwazogmsand
variously | ocated carcinoids) are often biologically active and can even

produce acronegaly (Esch et al., 1982; Thorner et al., 1984).

Admi ni st WaXBEH7f reconbi nant GHRH to GHdeficient CcREEHBEBAY®Y adul t
humans -augnments | G--1 |evels, increases GH secretion proportionally to the
GHRH dose, yet still invokes a response to bolus doses of recombinant GHRH

(Bercu et alL, 1997). Thus, GHRH admi ni stration represents a nore
physi olrishyisoabe el IGEFIn ATieviesatent pﬁmazsﬁhﬁgcoslbmﬂ@ﬁﬂ pfied thes- | | evel s

( Cor pag bfeﬁ‘éﬁ&ﬁas lt9§1§1¥ease& g%llﬁl}m f re-rBe%n%alﬁl ! S'%IGQE%%Bb%BﬁW pul satile

patter i’ oun tance ol ogical activity (Argente
et al " (L9dif)et alsemzax irmmmrmceusremammem to @F—iwenr@nmgob&hm i nhi bi ted by
somat ost A r aL, 1995). CH

pul ses Péc?‘fé‘ é?hl}”é%%?ots 1a@1&£|isecre i on | sb%glggg(;%f ated with a dininution

or withdrawal of somatostatin secreti on I n addition, the pul se generator
mechani sm i B016] me dhbprodition gfnetorebifagiaueeinidn thetest 2 AersdrepEoisled iyt hm of GH

secretion., tgcﬁ?oq[ﬁﬁﬁe&&eﬁt%f i d&l%g&  on e{iggug Ogcq\xg]%%@ BrRleRrRgamPUs GH

admi ni StF At on Ive a 049700 PCT/ US02/ 39509
regul atshalt etepreechilivon, abbdlihez@H iarur, mepsisi and ARRS gationtsh Heweves - I ("IGF-1")

-~ pat hwa t 16A
car boh?ﬁ?sgatméemgﬁ]a[c{é?nnhasge 3?&a¥t%r% pol ng{d%ﬁmfl gr ovi |d%% a positive
ni t r og en thadgancamitdid anddy paieots Siviztgoing Ciﬂ)ma)lples lenbp‘GustO QQnﬁhtleE i n humans,

or ot o1 PR G O e w404 R, Bt O Y ek

r ecept afidelp rusdiephxﬂﬁaillmg vﬁi bmaﬁdnalesff@:m thot shesapyt Bnrisscisedb atiersl of f eed- back

regul atj. on, I s .ab shed | ra et al., 1990;
Vance, dlf@‘g‘@ma&%ngg “?ﬁs“é?l cu%“?%g)?_'ﬁ ﬁ%gcqﬂﬁ&yﬁ%& protein

t her apymeatifne eech ek xﬁénthwbxaﬁseﬂlymam;ahsuhmmisml an@litnpaied glucaser wit h

virtual |

no Si effects,, the shor al f. .0f . LA VIYO requires
f requeﬁ?lgr@’ﬂf’ﬁeacf r“ltT"i{l@Be PRigys ﬁr(’ﬂ'g%“% W@ﬁég p%%%l%tﬁeéloahé or intranasal
(requi niGiiBREy, 18i7gBkihghaid FKdage)1986)m ni st ration. Thus, as a chronic
treatnment, GHRH administration is not practical. [0019] WId type GHRH has

arel-ativel ort haI life in.the 4L € t o] I n humans
( Frohman et K]gfﬂ f@S‘if’)n rﬁsﬁdefsﬁm?g I M a%| na%e%%'%o é’%@ %?gr%tc?egpof I ncubat i on
in pl a&mnﬁﬁ%tcﬁiHRMehﬁdE&sl( 1Exfactahidlly seccbtsglr GHBH, amimiabee ipepgidbari on of the

‘truncated molecules (as seen with pancreatic islet cell tumors and variously located

carcinoids) are often biologically active and can even produce acromegaly (Esch et al,,
1982; Thorner et al, 1984). Administration of recombinant GHRH to GH-deficient
children or adult humans augments IGF-I levels, increases GH secretion proportionally to
the GHRH dose, yet still invokes a response to bolus doses of recombinant GHRH (Bercu
et al,, 1997), Thus, GHRH administration represents a more physiological alternative of
increasing subnormal GH and IGF-I levels (Corpas et al, 1993).

[0018] GH is released in a distinctive pulsatile pattem that has profound
importance for its biological activity (Argente et al., 1996). Secretion of GH is stimulated
by the GHRH, and inhibited by somatostatin, and both hypothalamic hormones (Thorner
et al, 1995). GH pulses are a result of GHRH secretion that is associated with a

. diminution or withdrawal of somatostatin secretion. In addition, the pulse generator
mechanism is timed by GH-negative feedback, The endogenous thythm of GH secretion
becomes entrained to t_he imposed rhythm of exogenous GH admiﬁjstration Effective and
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shorter (1-40)OH form of the hornone, under simlar conditions, shows only
a 77% degradation of the peptide after 60 m nutes of i ncubpagumedor ohman
et at, 1989). Incorporation of cDNA coding for a particular

prot ease-resi stant GHRH analog in a therapeutic nucleic acid vector
results woa/mpbecule with a longer half-life in serumCrusnee®ased potency,
and provides greater GH release in plasmd-injected aninmals (Draghia- Akli
et al., 1999), herein incorporated by reference). Mitagenesis via am no
acid replacenent of protease sensitive am no acids prolongs the serum

hal f - | irbgnlatdd édpeessEniRbE thaedteend insulitlike hppowtb rfastort HEIGEARpprtlaYa¥ g of bi ol ogi cal

activity of RH i.s hi eved by I,n per - IV | Qgs gk hat may

i ncreas%sefﬂt]aé%{f rPc?FW@la ﬁ?qa{ LR ’t}bo%égset%s%f ?g c?‘é‘(’: ;ﬁj“{a%?r gmﬁ%]%r %ghfaré- Akli et al.,

1999) . haBBIm, Bt rfoc pravidiag b posither witregtn GallRhte Aurey eud Sbalet, 2008k ei n speci es

GHRH( 1-..40) hydroxy. oy GHRH(1-44) .am de qr ,even.as sharter uncat ed

ol ecul%‘g’}"')r%semﬂﬁ?‘jl ’(5‘9#‘@%??5’ Sé‘(‘:etpi Q)Zaplgsrﬁg?"ﬁ r that, copginuog) S.SO%I F{tlﬁﬁas been

r epor ][ %mgntmekmfatwes {Belibin(al GO pagégrg@ithodt _ldes‘eﬁﬂ'eizblllgdﬁmﬁ_ dupDRl!A y

stimul at es secreti rpas et al.,. : rect. p ~ gene

t r ansf dFCEPOISYy ‘%8{‘?[’11%/ %ghsé‘gﬁﬁg 28 thig S’ﬁﬁﬁ‘y’se‘i%% ?F?eﬁﬁ%dé ire(,g“agg‘]i’nd t her apy

: ?tAI r ﬁt_egﬂﬁ&d@EbﬁsﬁédEﬁtHé%Sté:&@ﬁiesf(@ﬂb&tﬁiﬁetﬂJ 1339:)9%2@ 5990; er(mb.dt aﬂalrt i cl els ,
ara_an yazaki , ; amatsy et al ., . el et nmuscle is

t ar get 1t%§)s@é‘,“°‘iﬁéc’§ﬁ?§@’%@ﬁ%;?fﬁ@1n #‘5@’%@% @Bf%@lﬁgﬁ nﬁﬂlﬂf‘? 9 12 June

2006 WRyHRANGR 0Q:Re WilSHRL MY RO Bds effechetht sRASKMEE oDGHRHE Wvar DNA pl asni ds

t hat express over nonths or years_in, an oconpet eng hofsa:1 (Davi s et

i nmu

al ., 19oairesyfipayept, (pngto dhree titeg g)day)pindgyegens, FOBHNERS FolIeEY at ed t hat
human  @gHEHEPN00- MY hidhdedosts |t eis@akidn THUS 6 @ diponRNtrdatihedl; IGHRIE nmyogeni c

expression vector in mce where it transiently stinulated GH secretion to a
nodes edmivitraonds ngf ppstiabd of two weeks (Draghia-Akli et al, 1997). [0021]

Adm ni stering novel GHRH anal og proteins (U S. Pat Nos. 5, 847, 066;

75555, U, T S ORIy S 00 442
, , ; ; , 4, , - Qor synthetic or

nat ur alwﬁe%d@mmﬁlﬁwéﬁ@b%l etP‘rsalB%ﬁP‘imo‘gmth ¥ Lﬁ%ﬁ'r 6?551”1““‘1%’ . 4,833, 166:

4, 228, 1ip@batfbn3r Bladeb95% oRR6 CBREI(1-4HNRR4s ddcadedt whild iktdBatiodto 28, 020; 4, 223,

019) for the purpose of increasing.release g{&}i rowt h hor e have been

r epor t esiorten, (BARGH famotf to ArEons fgder iimidas | co ‘H’g V&8 fs/“have been
report gfdobdtion d7ahe Peptlie-anter 84 Omids) of TthbaAbn APohhiOR: 31t M8Bl.s; Al a at

position 2 to Val, Leu, or others; Asn at paqsitign 8 tq Gn, Ser, or Thr;
~dy at IBQS’@OFQ A ofg% podingfor a particular protease-resistant GHRH analog m a

therapeutic nucleic acid vector results in a molecule with a longer half-life in serum,

~ increased potency, and provides greater GH release in plasmid-injected animals (Draghia-
Akli et al,, 1999), herein incorporated by reference). Mutagenesis via amino acid
replacement of protease sensitive amino acids prolongs the serum half-life of the GHRH
molecule. Furthermore, the enhancement of biological activity of GHRH is achieved by
using super-active amalogs that may increase its binding affinity to specific receptors
{Draghia-Akli et al., 1999).

[0020] Extracranially secreted GHRY, as processed protein species GHRH(}-
40) hydroxy or GHRH(1-44) amide or even as shorter truncated molecules, are biological
active (Thorner et al., 1984). It has been reported that a low level of GHRH (100 pg/mI)
in the blood supply stimulates GH secretion (Corpas et al,, 1993). Direct plasmid DNA
gene transfer is currently the basis of many emerging mucleic acid therapy strategies and
thus does not require viral genes or lipid particles (Aihara and Miyazaki, 1998; Muramatsu
et al., 2001). Skeletat muscle is target tissue, because muscle fiber has a long life span and
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‘Leu; Met at position 27 to Me or Leu; and Ser at position 28 to Asn. The

" GHRH analog is the subject of U S Patent Application Sertu2Uuio2006

09/ 624,268 ("the 268 patent application"), which teaches application of a
GHRH anal og containing mutations that inprove the ability to elicit the

rel ease WOYAHMHh hornone. In addition, the ~268 pat eRCT/UMYIOIGat i on
relates to the treatnment of growth deficiencies; the inprovenent of growth
performance; the stinulation of production of growth hormone in an aninal

at a greater EFL\Pt han t hat associated with normal growth; and the
enhancef@hbe 6@“5‘34‘ h cliealar DA glasmids thati BIDFSS OYATTOBHS OF YeFol 1 hor mone

rel easi RgmiREsHRIREnE Btk Qa6 1S 1067; err{g;aﬂhs?%%m!@reﬁdp%oug gience. [0022]
U.S. Patent No. 5,061,690 is directed toward increasing both birth weight

and mi | Rempmstriad thabnhugtan GHRH gDNG qold heedshverad toamusrle bireamimiecsabien ef f ect i ve
amount  gfyo MiTBRnEERA \Férctopﬁl?n&ta vﬁﬂereaif‘%%ﬂﬁtl} Al 28102 &10 ApR i cation of

the anal 6gs Ilasts only throughout the lactation perio wever, multiple

admi ni stoPgasicyaef Oé(?féipemfb@éﬁ@‘é@ksmwleﬂﬁb 1ﬁ9)7)d| scl osure regarding

adm ni stration of the growh hornone releasing hornone (or factor) as a

DNA mDI ecul qompch Mt&rh; &b@é@m&ﬁﬁﬂlegtpﬁﬂemst @wsl Ssd78ppni ques. [0023]
the 120 patent") "and 5 292 721 (" the 721

pat ent " ?W@é@rﬁ %‘Jﬁaﬁ? bsy'ﬁée(?p bseﬁ%f’%ﬁ yAP0 0% A4 P e ﬁsﬁ%ﬁzwmé in sw ne

during Bbﬁaﬁ@ 4@39]34219429@512%%99)4&7%h§g&l4§9ﬂn?he it \%Zp%?tld’)e weeks of

pregnancy t ro@% factation resulted In pi glets

havi ng fregoea REREE PR R Npe 4501166y 4228 18 1238, hﬁ?l‘b@ﬁﬁ%oncent rations
of gl uc n [ f ddition, the
120 and @%%f%a@g%{ %ﬁi telggj MzoggiZ%tqﬁggfbﬁéﬁfﬁo 219 rf%scf)e\?\% aﬁtﬁrélieﬁ% ?f;lct ation

r esul t sgPWthihgemangdave been ikeparigd. A GTIRFkanelop @@ntmmg e dlawing mutstienssed ni | k
i oo an n B RPoRS SRR ARES kel TF RGBT 0T MBS, ° T ent s
provi detorial, Lewaartothetps Asegfaosiiions taditi,rfies tor Thi; Gily :tfpom:m grtowzrorhor mone
Excpr oss o e R8s Kok Ak o S HpdinicAio MEL MELIREIBALE {° i sue in
a mannethe t subjectc ah U;&r Patent Ap}himatwnoﬁiembd@u rM24dé$ i (he rf268e patamtd i nbal ances
vas  proyefoatign SwhaAP fhllef afiehAe 3r & oBRH anfY Lont RGNS nSlatidis: that

‘improve the ability to elicit the release of growth hormone. In addition, the ‘268 patent

application relates to the treatment of growth deficiencies; the improvement of growth

- performance; the stimulation of production of growth hormone in an animal at a greater
level than that associated with normal growth; and the enhancement of growth utilizing the
administration of growth hormone releasing hormone analog and is herein incorporated by

reference.

[0022]  U.S. Patent No. 5,061,690 is divected toward increasing both birth
weight and milk production by supplying to pregnant female mammals an effective
amount of human GHRH or one of it analogs for 10-20 days. Application of the analogs
lasts omly throughout the lactation period. However, multiple administrations are
presented, and there is no disclosure regarding administration of the growth hormone
releasing hormone (or factor) as a DNA molecule, such as with plasmid mediated
therapeutic techniques.

[0023] U.S. Patents No. 5,134,120 (“ the 120 patent™) and 5,292,721 (“ the
“721 patent”) teach that by deliberately increasing growth hormone in swine during the
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2001; Vilquin et al., 2001). Gene-based drug delivery offers a nunber of
advant ages over the adm nistration of reconbi nant protei ng2 JUte®s

advant ages i nclude the conservation of native protein structure, inproved
bi ol ogi cal activity, avoidance of system c toxicities, and avoi dance of

i nfecti oW® @M¥0oxi c i npurities. In addition, nucleicPatitdoxsesdpor therapy
all ows for prolonged exposure to the protein in the therapeutic range,
because the newly secreted protein is present continuously in the bl ood
circulation. In a few cases, the relatively | ow expression |evels achieved

after dshplwecks efsmeaancyjthionghon 3 week lantation eoselied in ghe peshem MEGSI ol ogi cal | y

Tooa.  FRrf k| auleolifRc b ity ¥ i Pl ARt e PR S g

r econbiandiiee faitioacils whersfasterbafier birth.e adéltdan, thetd 20 mt@'nbpatﬁtﬂ%)‘leyhﬁhﬂﬁf ter each
admi ni ?%egtgleﬁt%@the stli'& d&!in% l%ﬂtl n Y&hiksQh n{c geamﬂk':l’a?'upﬂe 06 Bén%ﬁfa%ﬁ l DNA pl ,asm d
vect or S OVer cones ecause a single injéection into the patient's
skel et afcraasedahitk xidd mfhese pffe;csl apt ummm%cmwmmﬂwbibm@mswm peri ods of
tlrre(V\D 9/05 00 and /069 f pronotes the
productpl b n%mnB% V\%) %gzsve‘f n%ﬁ@h&aﬁgaﬁ p%&% ﬁlﬁg@gﬁat nor e

cl osel yeanhmgsG'Sgatdhg adﬁﬂmtahon qﬂfﬁhegmzth Rarmbieeeleaing, hoemmrgs R ANAON- vi r al
techni ques for gene transfer in vivo, the direct injection ofplasmd DNA
into r e tissue is sinple, inexpensive, and safe. [0026] In a

pl asm d- based expression system a non- VI ral gene vector may be conposed
of a synt he[tGDZﬁ]ge (¢engl deli gt vivp Exprostiony i Revently, theedslivery @fc aci d

oot Bl M RESYF, RO HP Mk, 0 i g B B 253

vect or ﬂeith:aancxbealﬂumbaimdes Wascprongd tw be péssible (Hersag cval. VQ@GI,cﬁ‘on@r:mluct s generally

have | toxi.cit f |es S nents for gene

del i ve?éﬁl’mﬂ%a%%ﬂﬁi "'E“"p?fséjﬁméaeh"%?f arx%meerr]om an%?%%qf%gl | y associ at ed

Wit h vitealdmitgstrbionf recéubindrit progdinsy ,These advahiegys aicludmtlei:oxpshlaamdf sequences into

‘host chrorms has orted.i.n vivo to.date that .this type of

nuol f CHRE PO SR, Hrclsy bERBH P atbiihed B e Bkilf o,

i nacti umnwai)fnfesmpraﬁ& saxic fepneides. AR ﬁﬁmsmrmhlemasﬂemtor deigly ng out si de
l.asm ds ar macoki neti cs, and .elim nation

t h h def i,
rof i 1 810V o op Snapspis i % utisin i G (BroSylR GRES BreuE Rt Lo
't i ssuesecrdiddOpréleinEh fppdst daatimotde i theddoddocireulitine & & few dbades,vibey of pl asni d

relatively low expression levels achieved after simple plasmid injection, are sufficient to

reach physiologically acceptable levels of bioactivity of secreted peptides (Danko and
Wolff, 1994; Tsurumi et al., 1996).

[0025] The primary limitation of using recombinant protein is the limited

- availability of protein after each administration. Nucleic acid vector therapy using
injectable DNA plasmid vectors overcomes this, because a single injection into the
patient's skeletal muscle permits physiologic expression for extensive periods of time (WO
99/05300 and WO 01/06988). Injection of the vectors promotes the production of
enzymes and hormones in animals in a manner that more closely mimics the natural

- process. Furthermore, among the non-viral techniques for gene transfer ir vivo, the direct

injection of plasmid DNA into muscle tissue is simple, inexpensive, and safe.

[0026])  In a plasmid-based expression system, a non-viral gene vector may be
composed of a synthetic gene delivery system in addition to the nucleic acid encoding a
- therapeutic gene product. In this way, the risks associated with the use of most viral
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cells by physical means including electroporation, sonoporation, and
pressure. Adm nistration by electroporation involves the appliecainson of a
- pul sed electric field to create transient pores in the cellular nmenbrane
wi t hout causi ng permanent danage to the <cell. It thereby allows for the

i nt r oducWods¥ftlexogenous nol ecul es (Smith and Nor dst PCEUS2Z089) . By
adjusting the electrical pulse generated by an el ectroporetic system
nucleic acid nolecules can travel through passageways or pores in the cell
that are created during the procedure. U S. Patent 5, 704,908 describes an
el ect r opdviatchobe appdedat The Honiviral cixpressiongotorplodicty geseraldy BavE [1aW ot a sel ect ed
| ocat i it hin a LtV b I v td se vol tage

i nj ect ?%{rll e@chtgsmgﬁgs%a fsosB?fEeegggeP%gd c%@%ﬂ%@ %:E%nr?t Jéli\%gegﬁ E%Q 440 and

5, 702, 3fdimizen dh@Gk\D dha@sgeniciye farodls, assia@iaodth aiml 91857826, [ 0028]

Recent | y,,..Si. g0l f 1 can o] . -obt.ai.n ' oporation to

enhance&él Bitl‘ég%?’dk%e'ﬁt?é}%t?? %ﬁg@&;%ﬁﬁ@%@{' r"%ﬁo@%“t ?g%ﬁﬁglg&bgigﬁ&tﬁéed very

successépotted/intwvo tor dates ke diat thisrtgpe afeiublsic atiierctonfherapy shovldfneifieasni d (Lucas et

al ., 2002:. Matsubara et _al.. 2001 Qr to deliver th L:=d ynor  drug

bl ony PR MR ot B e fbkreell etorh i PPl HE AR o P

- 1998; Ideiside rihe chi@mosonk9.0 phsmild dader dqfimed phamadlkinetids amdbalmrinaties ensi vel y  used
in mce esbardes et. al ... 2002; Lucas et  at 2001; Vilquin et al., 2001),
s ¢ Peng s Bhadiiof Gagin iR Bt niR 1 dogs (Fowel | et al ..
-2001) to deliver therapeutic genes that encode for a variety of hornones,
-cyt oki nes oj0025thz y riEfforts Gave eewiadeip ethande dises dedivery of ghemidPRdterone r el easi ng

hor mone (" GHRH').. showed that ,.pl ) a 1th el ac ation is

scal ablc‘“’eﬁsa‘r'lg'gf| H@%%%Qenﬁ?ags am%]ﬁdélrpﬁ ge?erragrgpé%%? %agﬁmp%}a&n u%lg %%eg uction and

r egul atAddiisisetiet by elecfoppratdreinngvesrthd appijeatiam iofral pmiseth dledtinéield t¢ Dr aghi a- Akl i
et al., 1999; . aghi a- AkLi. et at, 2002). 12 12 June ,200 03/ 049700

b UsEEFasaisen biSon B il Theriyog SRk b Bp ShbhER SRR B e bl asri

upt ake celbtiothérbiey alblve foe tle! introdectibe o frasgehesmoleeliles (SodthmedWNadstroas descri bed

above. dition, plasm f or mu ed with poly-L-glutanmt.e ("PLG') or

o yvi A EaiBikend R hai Bpte 3y g At s bBERAE

t r ansf ewldcales i dracel Higghaaishoewesur@sms tinthodellithat attastareddhurity thasgene. The

ani oni ¢_po sodi u coul d enhance plasm d uptake, at low plasmd

c onconPFEH S P SRR SHees o Qe OBEE] B ST B ed byt he

pr oceduiofeculds® dalid hti 4 yeleafed ddcqtivn vl ftdvitp it theebdp oL e palenks Thede upt ake into

the Sk%{ﬂgé %(l)ltage injection devices are also described in U.S. Patent Nos. 5,439,440 and

5,702,304, and PCT WO 96/12520, 96/12006, 95/19805, and 97/07826.

[0028]  Recently, significant progress has been obtained using electroporation

to enhance plasmid delivery in vive. Electroporation has been used very successfully to

| transfect tumor cells after injection of plasmid (Lucas et al,, 2002; Matsubara et al., 2001)

or to deliver the anti-tumor drug bleomycin to cutaneous and subcutaneous tumors in

humans (Gehl et al., 1998; Heller et al., 1996). Electroporation also has been extensively

- used in mice (Lesbordes et al.,, 2002; Lucas et al., 2001; Vilquin et al., 2001), rats (Terada

et al., 2001; Yasui et al., 2001), and dogs (Fewell et al., 2001) to deliver therapeutic genes

that encode for a variety of hormones, cytokines or enzymes. Our previous studies using

growih hormone releasing hormone (“GHRH”) showed that plasmid therapy with

electroporation is scalable and represents a promising approach to induce production and

regulated secretion of profeins in large animals and humans (Draghia-Akl et al, 1999;
Draghia-Akli et al., 2002).
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muscl e has been well docunented, as previously described. PLGis a stable
conpound-and resistant to relatively high tenperatures (Do} dire 2d06al,

- 1993). PLG has been previously wused to increase stability in vaccine
preparations (Matsuo et al., 1994) without increasing their

-1 MmunogeMiCB3i§970q t al so has been used as an anti -t oxi PCHASE2/35Wi gen

I nhal ation or exposure to ozone (Fryer and Jacoby, 1993). In addition,
-plasm d forrmulated with PLG or pol yvinyl pyrrolidone (PVP) has been

~ observed to increase gene transfection and consequently gene expression to
up to 10 fol[@Z?ln t Blee shility cafa¢leqrgpuitiongp evhanse pl mgl spiekedisigstbe (Fewel | et

al . gg%?erh&tﬁfé&{ well Jd?&ﬁ}e%gag @g@bgp%v%sqgaaﬁldnngfaﬁﬁge stability of

anti - cancer to close wounds or to

pr event fotshdated wghfnm-glwtmé?ﬂﬁr’) oy pvbwnﬂpmhﬂom 4BUB h@pbnen (Ctani et

Eheory, Rt perble Bt eR ko BN Pof R0l LU BRE, D7 PPp” ™Y

el ect r apamsgahs. di’hemmmmqulynmt sodiminy Py csuldtnnhanm m@smideuptqdde% owl DNA, and

facilitatin nt r acel.| ul ALk T A0SpoLL [ou h the pores, but
al so tHi %Sugcg conc ntEapons, While r Ricig, 40y Ossém%\ Fu% ?tﬁa}'/rggmyﬁgrged surf ace
pr ot ei r;sroamlret'ﬂm zcbdity $>f elacliraj:ommmtoemhhﬂne prlnsgat upm&eymmhm gledttdPL G | i nked to

l-asmi n- protei.n.inter en a ectric field
R S G e T S A I S T e

| Nt er nakdistant tdwelabidly highemﬂeﬁanesr(mm&sa al, NEDo3)s tBbthﬁmﬂnealljr@(noumr eases the
transfect] on efficienc Further rev the nuscl e damage
associ atFEH© WErEe ﬁ(iar"%gy %‘o"aﬁ‘fﬂé%ﬂﬁpal Qv,lg-figp \#Iﬁll ]gﬂgd’)a %l?f‘“i nE=Be . 2002a) and
will :c rﬂdieruema;lnpg@ foity. it aﬁb Qb bdeh)usddrhs}ahtahﬁ-tcpdiﬂ Qfsﬁhlﬁlgglﬂ fofslitiod or ([]|00311 hhe
use of direct i njecta m ,Vec as en ted in the
past . TSR ViouT (et BNAse o), roasitis bpaa ap brearg PLBiokpl e di rect

i nj ect’ |§élyvﬁi§;1§ayndlﬂdnd ery®l ads wdnyoibsa%uewrlﬁ&sds@rgehemeoﬁai eadice et al.

1994; Wells , 1997) In d duratlon of ransgene
express"PB?‘iq‘?‘?ﬁ sf&%ﬁfpé%? o N fbffd lyin @Fske Bpycle offrce; s 5 e 2006 VIO

03/ 0497 0&wdatl A1V201 4 BRAaPG emstwgsglmaﬁ& bHen Rfed o REiSask siahiligdE ardippl i cati ons
have been confined to vaccine and Wolff, 1994; Tsurum et al.

1996) . FeReRSPEsALe fothg RO Ophéqdeasaslee“r’f%ﬂ@feew}@és P10 pFRyens bleeding B ed ¢ o

el ect r QRQkAhIrAR wohnd LY KahLYRPAIS(OERI 431 Wobd) drirngal, 10bE). (McNal |y et al ., 1988;
- Neumann et al., 1982) (Toneguzzo et al., 1988) (Aratanl et al., 1992,

Nairn et al [0’030]]99 Although not want on% belbound by theory, PLG will increase the
" transfection of the plasmid during the electroporation process, not only by stabilizing the
plasmid DNA, and facilitating the intracellnlar transport through the membrane pores, but

also through an active mechanism. For example, positively charged surface proteins on
the cells could complex the negatively charged PLG linked to plasmid DNA through
protein-protein interactions. When an electric field is applied, the surface proteins reverse
direction and actively internalize the DNA molecules, process that substantially increases
the transfection efficiency. Furthermore, PLG will prevent the muscle damage associated

_with in vivo plasmid delivery (Draghia-Akli et al., 2002a) and will increase plasmid
stability ir. vitro prior to injection.

[0031]' The use of directly injectable DNA plasmid vectors has been limited in
the past. The inefficient DNA uptake into muscle fibers after simple direct injection has
led to relatively low expression levels (Prentice et al, 1994; Wells et al, 1997) In
addition, the duration of the transgene expression has been short (Wolff et al,, 1990). The
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Yorifuji and M kawa, 1990), these exanples illustrate transfection into
cel |l suspensions, cell cultures, and the like, and the trangfiecemd cel | s
are not present in a somatic tissue. [0033] U S. Patent No, 4,956,288 is
directed to nethods for preparing reconbinant host cells containing high
copy nuntY 039780 f or ei gn DNA by el ectroporati ng a poparasexsesof cells in
the presence of the foreign DNA, culturing the cells, and killing the
cells having a | ow copy nunber of the foreign DNA. [0034] U. S. Patent No.
5,874,534 ("the 534 patent”) and U S. Patent No. 5,935,934 ("the 934
pat ent hjostckase@sdill previobsadiedalspplicaions haecdptnosfinededs YeodsesiBenkelaad r use and a
nol ecul ar. i Gh for n c acid vector therapy, the entire content of
each |é€%gflg8§'fcp%?ﬁgﬁg®éd by reference. A nolecular switch for

regul ating expression in nucleic acid vector therapy and nethods of

enpl oyi ng t [#832jol ellthbegh thee exsirefensndes imths artaditested @,elecgmr@g@ﬁfc ani mal s and
plants (.e.0...CepeSwit&h a ri hed,hdy. t ﬁ”\?'ﬁ]?’ t and the 934
pat ent ° At egscu%grﬁnseéﬁr %%‘%A i@%@%ﬁr&l Eg’dlggsg’ ell\ﬂne ogt ?lgr igg?Stgz;ul ating

expr es§Tawegweko ot alh#988y Qlragm wsalnUBI% Nairaet d., 4 985 Kiet andflgengnl®3ei ¢ aci d vect or

t her apy, and. i ri f a di.fied id hat includes a
~natural 053%#"5'?&&@&3@??@53 t%iﬁe’ﬁfnﬁngf F%j“ ocrréélﬁfeag) t@g%@g% gn%Q%bdi fied |igand
bi ndi ngeltlanmier.and the likepatidftheachnifeatedi celis alomm@ presansinalsoyaticbisnels onl y non- nat ur al
| i gands, anti-hornones or non-native |ligands. One skilled in the art
readily recggui,zes;ga |\l §88dsed ead] I pd Lbgappdi fied
| i gand- bi nd@g‘gg]do%?‘nﬂ{gatﬁdml‘c’fo?fsemegn% ?%Be@eﬁvg%ao#i '?Jt Iﬂg, It~ any, influence
on t he recembinart host cdls centgimins kgl eopy nudnber of g dweigeDNAdiyrsledraporating nucl ei ¢ aci d

cassette. 0351 . .synmar f,or Eﬂ@?h LORS 4SS anem a,
wast i n§ pﬁﬂ'@‘%ﬁn#ﬁ% %ygp{“ﬁ%}ﬁ %%tggioggg%ggéhg% c gr?%ﬁ’raélgt ricted in scope.
The r eliateellks Iawing b sv @hprumbet dfalte foteign PNFOssi bl e to treat these different

di sease conditions in a limted capacity utilizing reconbinant protein
technol ogy, t e axg, . S LORILE GRatpgrawpacks. It has
al so been tg}gﬁt thﬁg'tl)atrt\%lg?fgi”?’@z%?% ef-gxf)r gg?%%rﬁ} oaﬁgﬁ'?gct.s t hat encode

r econbisPanp34 Hihe 934 patentid desviitehmuaterbitareid oasspters methedpfonbeiewss asd f r equent

i nj ecti.qn ' . of . 49706064/ US02/ 39509
tradi tF&'ﬁoa?cmr%gé‘gfﬁ%qﬂlgﬁﬁe{cﬁa&da%é ?ll%ﬁrel&}ﬁ]#%g%c%@gﬁé%% pOIQI’_l"[e e_ tations into

t he endmompdrateddyoefierantA poletudir switchafor regulbtingi expression i neglei¢ agidvar d in

pr oducin oteins t I le i | YO 1 Neins d type

counte %‘g?rf{él?ra@nflg r {nﬁhtﬁ%‘%sg{f%n{@ogg]ﬁ %%gﬁoé&g%?é‘%%ﬁ‘tlenr atroh’tn a given

r econbitmadsgénigpanmihals mdmimt (be Gevetiwiab®)are deteritied incthd (534 paenbalthe he rel ated art
does

| ‘934 patent. The molecular switch is described as a method for regulating expression of a
heterologous nucleic acid cassette for nucleic acid vector therapy and is comprised of a
modified steroid receptor that includes a natural steroid receptor DNA binding domain
attached to a modified ligand binding domain. The modified binding domain usually
binds only non-natural ligands, anti-hormones or non-native ligands. One skilled in the art
readily recognizes natural ligands do not readily bind the modified ligand-binding domain
and consequently have very little, if any, influence on the regulation or expression of the

gene contained in the nucleic acid cassette.

[0035] In surnmary, treatments for conditions such as anemia, wasting and
immune dysfunction are uneconomical and restricted in scope. The related art has shown
that it is poséible to treat these different disease conditions in a limited capacity utilizing
recombinant protein technology, but these treatments have some significant drawbacks. It
.has also been taught that nucleic acid expression constructs that encode recombinant

proteins are viable solutions to the problems of frequent injections and high cost of
14




not teach one skilled in the art to accurately predict how changes in
structure (e.g. am no- acid sequences) will lead to changed? fluwc2goens (e.g.
i ncreased or decreased stability) of a reconbinant protein. Therefore, the
beneficial effects of nucleic acid expression constructs that encode
expressedVQPHEIOhs can only be ascertained through di PEFUSOEIHEr i ment ati on
There is a need in the art to expanded treatnents for subjects with a

di sease by utilizing nucleic acid expression constructs that are delivered

into a sufject and, express staple therapeuytic proteins in vivo. 15 12 June
2006 SU ahgecopiiinap sy oﬂleAm?ri)%twna%fS@&t gt Rcint: e RSy ent | on

provi degecbiBinah® Profiinsarad WGigRiffard el for@udlif prold@iingCRfeihs Meitard BRfe encodes a
growt h- hor.none-r el easi ng- hormone ("GHRH') "or functiqnal biol ogical

- equi val &bk imdpdlap thewildgreraptaemsie.y Paiopmaiely gash emive acd plispation® ¢ r eat ment  of

anem a. b Rivn fbBRdnt pIRE! Shdd bS BafhaftB HBANBIY, tbdudeUe ARk YR dbed NtO cel s of
t he subj éct. A second aspect of the presentinvention provides the use of a

r econbi Agiritacky praikile By thowbtorequetely predisfdiorshenses igsiRigtyre g aniBe-ol ogi cal

. functi opad seqfGiddsy AHPRAd b RELEGT ﬁlhd@ioﬁ{'\ﬁ. ! Qﬂééséc‘%megre%{sd QiR ggment for the
treatment of anema in a subject, whereln sald nedicanent” is for delivery

i nto thecembipang tprotaint hilhateforsp st banefigisl ceffeeis sefhnucleiny avid | apregsiadyi des t he use

of ~a nuglGinfetsafiad réﬁ%' tLuet 4.h S :

- grow h-hornone-r eleg(g?g?r_lg- %‘?‘P %Dg&?s E%Rw g‘% agc%%(ai g‘?loélﬁh bqlrgftogi cal

equi val experim¢nsationf There tiha need riw fhe arivto exprindel treathicota fentubjeas withar easi ng  t ot al

red blo geqiyl I b ?ﬂgggg | j o i . 1s.sfor delivery
into ceﬁl%g 0 ut@gég%c&l%g i %oﬂ? a(géptg%ttsd?éo I egl%ggg@ﬁﬁd?nﬁlventi on

provi desexpresestablecstheyépentic preciondvinant gr owt h- hor none-r el easi ng- hor none
("GHRH') or a biological function equivalent thereof in the manufacture of
a nedi canent for increasing total red blood cell nmass in a subject,
wherein said medicanent is for delivery into the subject. A fifth aspect of
the present invention provides the use of a nucleic acid expression
construct that encodes a grow h-hornone-rel easi ng- hornone ("GHRH') or
~functional biological equivalent thereof in the manufacture of a nedi canent
for reversing wasting in a subject, wherein said nedicanent is for
delivery into cells of the subject. A sixth aspect of the present invention
provi des the use of a reconbi nant growt h- hor none-rel easi ng- hor none -
("GHRH') or a biological functional equival ent thereof
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in the manufacture of a medi canent for reversing wasting in a subject,
wherein said nedicanent is for delivery into the subject. 1{AJsevEosh aspect
of the present invention provides the use of a nucleic acid expression
construct that encodes a grow h- hornone-rel easi ng- honnone ("GHRH') or
functional biological equivalent thereof in the manufacture of a nedi canent
for reversing 16 12 June 2006 abnornmal weight loss in a subject, wherein
sai d meSTEMIVEARYIQF THIE INVNENEIQNI nto cells of the subject. An eighth
aspect of the present invention provides the use of a reconbi nant

gr owt h- hor mone- r el eaaifirg- d&pédmﬂ&le(pr&ﬂﬁl-fm)enﬁbn providel agi walof h woektic acidl

equi val ent thereof in the manufacture f a medj canept for ncreq5|ng wei ght

gain in CXPrESSiOTh SPRSHPYy thaf | encopss o3 ero EPPReTEICAS g GHRE }rordel j very

into t heﬁlﬁdﬁoﬁmlmglwl bdnlival it i@l in the ﬁiaﬂ&factﬁ%m@shleafcaﬁl@& 5 188 8BmbRvent i on
provi des the use of 'a nucleic _acid expression construct that encodes a

gr owt h- S 2RERE 1t esubiest Mgerest seishaedicammiysforglelivery inte pellsaf thsisubissi cal
equi val ent thereof in the manufacture of a nedicanent for reversing the

suppression of |ynphgpeRshé dspect §1Ulﬂiee?ﬁ’esedfht?ﬁ@dtf&nsﬁfo%d@?%galﬁ@n(gf ks for
delivery into cells of the subject. Atenth aspect of the present

i nvent | GREOFINIRANY o hdomaenegrleasingbomsing al{CHRH”) or a biological functional
gr out N NALARRS: hEl6AR! MY BOfIRAR. bf HiRtEdanRh ROl RALGH of Gkl 303

equi val ent thereof  1n the manufacture o r reversing the
suppr es shlbjpctofhdreinptid pedsgentis for deiveieiato, thevvbieet.n sai d nedi canent is for
delivery into the subject. An eleventh aspect of the present invention

provi des the use of Ruplel cid expression ruct that .encaodes a
gr owt h- hor none-r el ea§| ng- Jﬁge& Of?h P fﬁ?ﬂ[}\n enanm; und(;éfh%?ugfo F%elc Clﬁ
equi val erpressiver eafstriet thae ermmieﬁ aectgmve:hmbrrﬁomdiew@mnnfoﬁé (t‘GHRH”)\g)r i mune

dysfunction in,a subject, wherein.s I cane is.for i.very.into
cell's oftthgnal &PA?%%‘I[‘ S RIS ST B Rg o Fé%‘?é%‘fa“feﬁbg’ﬁﬁ%‘??mﬁgow des
- the use tethl @d blodd @B fad in DB Y&hvh@fd@ghﬁdﬁ@hi@ﬁﬁéﬂgs{wﬂ%yﬁn%&f or a
bi ol ogi cal unctl onal equivalent thereof in the manufacture of a

medi candfSUPSFL t r eat i ng i mune dysfunction in a subject, wherein said
medi canment is for delivery into the subject. A thirteenth aspect of the

present invention proVifas hipctUse BE FedHf!iflntion provides the use of a
recombinant growth-hormone-releasing-hormone (“GHRH”) or a biological function
equivalent thereof in the manufacture of a medicament for increasing total red blood cell

* mass i a subject, wherein said medicament is for delivery into the subject.

A fifth aspect of the present invention provides the use of a nucleic acid
cxpression construct that encodes a growth-hormone-releasing-hormone (“GHRH™) or
functional biological equivalent thereof in the manufacture of a medicament for reversing

wasting in a subject, wherein said medicament is for delivery into cells of the subject.

A sixth aspect of the present invention provides the use of a recombinant
growth-hormone-releasing-hormone (“GHRH”) or a biological functional equivalent thereof
in the manufacture of a medicament for reversing wasting in a subject, wherein said

medicament is for delivery into the subject.

A seventh aspect of the present invention provides the use of a nucleic
acid expression construct that encodes a growth-hormone-releasing-hormone (“GHRH”) or

- functional biological equivalent thereof in the manufacture of a medicament for reversing
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aci d expression construct that encodes a grow h-hornone-rel easi ng- hor none
("GHRH') or functional biological equivalent thereof in tieJumerebdbacture of
a nedi canent for extending |ife expectancy for a chronically ill subject,
wherein said nmedicanent is for delivery into cells of the chronically il
subject. 16a 12 June 2006 A fourteenth aspect of the present invention
provi des the use of a nucleic acid expression construct that encodes a

gr owt h- labroymakweightdlass ing-dubjeotp whereinGafd-igdiciment lsrfoi dedivedy ibioaledgbiht
eqU|vaqu% thereof in the manufacture of a nedicanent for treating a
SUb]ECt ¥ ng a tunor, the tunor being selected froma group consisting of
adenoma; mast cell tunDr; mel anoma; sarcoma; or solid tunor; wherein said
nmedi cament is for deAnveighthi sspect 6f thieS pregerdf inkiios Upjoeidts aled vebesrean
subsequent ical equivalent is suff|C|ent

r essi of the GHRH or biolo
to retard® F’f% "Yttﬂ&f’mt“ﬁ?“?]ﬁ?‘ﬁb‘?g' hogmpng {( eéﬁﬁlil bsﬂieétblellogtch]ef‘ﬁ't’:

i nventi @@mpmwtﬂ@fsoﬂ ferhidSiBarifacturd WE laCinbdic ARl BX B{c?eiﬁhg’ Ry kit SalnUfl a t hat
encodes gr owm h- hor.nmone-r el easi ng- hor nrone (" GHRH") functi onal

bi ol ogi eatontsaltu dhisehiect; wherey sqih madicamgriuisaler Wekivasy v@to rfbelicheomicatly ilbr

- treatingygectSubj ect having a carcinoma, wherein said nedicanent is for
delivery i'nto a tissue of the subject and wherein subsequent expression of
the GHRH or biological equivalent is sufficient to retard the growh of
the carcinoma. A s|xt@éﬁhh%ﬁ@pééwInﬁwmhéwwmeseﬁwukﬁﬂ@nﬁ¢Qﬁapm%m¢d@@ t he use

of a nu%%ﬁbs%mnagd trivet PG %h(%raeé: %n?f %ﬁm&aﬂ%@ ra?a%% Sorfone (“G RH?)

gr owt h- hor none- Fel easi ng- hor non I ona i0 oglca
equi val énctitribbiebizicahequivalantthufcalin tiicemafufzture df £medioimdn fortre\emmgtge a

subject havi ng a.l] eukem a or nmp in said i cane s for

del i ver ' i ﬁets%glé(’f ityfnéjglﬂ%oeﬁ)lf 1 ?\@u}’s%fn‘ﬂ'@fem Wl\l\g ﬂﬁs%@”g%‘lve@&’ﬂ eqf fon of

t he G+F&Eﬁmsﬁmﬂiogical equi valent is suff|C|ent to retard the growh rate
of the | eukem a or the | ynphoma. A seventeenth aspect of the present

invention provides the use of nucl ei.c aci d expressi on construct t hat
encodes a growt h- hor’ll‘]rﬁei‘i'@‘ ?SBF%Qgthﬁ@’rqﬁ‘E)‘Fﬁ’bVﬁEtm{m@qﬂF’?‘;‘ © yse of prfesqugin

bi ol ogi gRwtieHsm6AL 2ElkasidpoRRbnd GHRET BN bR iae fifktidha @ai’éﬁ?ﬂfereof or
preventlngmthe devel opment of a netastatic-tunor in a subject, wherein said

medi canihibe mapufasiurg of ja wedicamang for 1eversigs the smnpeesslemoédﬁnmowwemea n
SUbs equgiiect %HeRAP i mdicdiG TR e %teh%%gﬁtt equi valent Is sufficient
nor .

to retard t he devel opnent of the nmetadtatic-t An ei ghteenth aspect of

the present invention provides the use of a nucleic acid expression
‘construct that encoduselaveptosspert b thewmsentdineantipm gromisiesrihw aisg OIGHRIISIC or |

acid expression construct that encodes a growth-hormone-releasing-hormone (“GHRH”) or
functional biological equivalent thereof in the manufacture of a medicament for treating
immune dysfunction in a subject, wherein said medicament is for delivery into cells of the

subject.

A twelfth aspect of the present invention provides the use of a
recombinant growth—hormoneqeleasing-hormone (“GHRH”) or a biological functional
equivalent thereof in the manufacture of a medicament for treating immune dysfunction in a

subject, wherein said medicament is for delivery into the subject.

A thirteenth aspect of the present invention provides the use of a nucleic
acid expression construct that encodes a growth-hormone-releasing-hormone (“GHRH™) or
functional biological equivalent thereof in the manufacture of a medicament for extending
life expectancy for a chronically ill subject, wherein said medicament is for delivery into

cells of the chronically ill subject.
- 16a




functional biological equivalent thereof in the manufacture of a nedi canent
for treating a subject having a netastatic growth of tunot2 &el2006t he
tunmor cells being selected froma group consisting of an adenonm; a
~carcinoma, a |eukema, a |ynphoma, a nmast cell tunor, a nelanoma, a
sarcoma, and a solid tunor; wherein said nedicanent is for delivery into a
16b 12 June 2006 nuscle tissue of the subject, wherein said delivery

conpri ses appl yi ng an fedreehthagecasl ihapresst inveiithnghedddstig ywlos @ nheleit he

tissue; wher. ei ucl ei c_aci d expressi on construct . J.ses:

ool o SASPIETH Bt Ml eiccdns 5 st R Tt ok SEERT

equi val difctibiie baslbgica RguivaleltURBBofhQMé hahefe SRR mbdibidn® lfc&ttﬁﬂtmggl on ("3
UTR") ; ‘t\ﬁ rom)t er, the encoded GHRH or_ functional _bjol ggical equival ent

t her eof § haying a Jumofy the Apaprleing selsgied fiom a geyecansisiog pf Pﬁlﬁ‘ﬁ‘R’é’as mafhe jn
vVivo ex Eél‘ffﬁﬁddi’ﬁné’lfmchﬁhe shebbhh; QF sdidQlR e, Giberefssl /AL &MmdnSistEHH; rgqintgy t he

pronoter; and the construct is substaidtially free froma viral backbone;
and wheRelisiue ob dbeysehiect cep rwsssio rFublequdné egpiRbsian obithsl GHRER for diplogiedl ent

facili tgﬁt E5219: O i %Em%d&e%ivgthﬁﬁ&r %(ﬁn in the subject and is

suffici 10 retard the gr om static gromh of cells. A
ni neteenth aspect of the present invention provides the use of nucleic
aci d expression consl&rﬁft?@nthhalecmfdbde$8@tgm@mi¢npmrfin‘rwéemaet efs nngeibor none

(" GHRH ti nt, Lhereof lpyfacture of
a nedi c)gcr}%gnf(m]{e &}Jﬁogla Ct %a? % glg.l u?f‘gn?oﬁlea{elgﬂsﬁi I\I/ﬁwgr%el h dal d
nedi caménktioml hinlogiel iemﬁ'm;lent nh@ecﬁ' ify |t1$$uﬁmﬁﬁctt1ﬂee)f asmbghmﬁenaﬁﬂ twdagieh N

subsequ ression.of the GHARH. r b| ol og uivalent js sufficient
to ret aP'g’J?Cﬁélgﬁlp%\ﬁt ‘F"i‘r%‘f‘("?anévet@é‘?% FHE ?QEﬁ%“’eﬁilg‘Fﬂ P AN BFovi de
Conposi kitgRs addwhBkMROsbsdéduait a;qﬁessﬂdﬁeéﬂthef qﬁmptoarlsiblaglcmheqwaw& his of
abnormel cells, tunor progression reduction, prevention of kidney failure,

reduct i S¥isentipreiardahg gro thefapcdnesmad survival in cancer-bearing ani nals.
There may be provided a nethod conprising treating a subject with plasmd

medi at ed gene suppl £ERAAM Rpbct JHfe PRIBAIVERUGPPRYIdEEMHEShd ¥LE hilGeidn
effective anount of a nucleic acid éxpression construct that encodes a

gr owt h- RA FBPressias eoastryey theb erpedes ¢ somith-hyrmmne-réleasinghomapnen( 6HE 3 or
equi val k&8 bRDdgidal bQuifarldt SRHE i W mATu R S aCne lantlP r YREARSS &

subject having a leukemia or a lymphoma; wherein said medicament is for delivery into a
tissue of the subject, wherein subsequent expression of the GHRH or biological equivalent is

* sufficient to retard the growth rate of the leukemia or the lymphoma.

A seventeenth aspect of the present invention provides the use of a
nucleic acid expression construct that encodes a growth-hormone-releasing-hormone
(“GHRH”) or functional biological equivalent thereof in the manufacture of a medicament
for preventing the development of a metastatic-tumor in a subject, wherein said medicament
is for delivery into a tissue of the subject and wherein subsequent expression of the GHRH or

biological equivalent is sufficient to retard the development of the metastatic-tumor.

An eighteenth aspect of the present invention provides the use of a nucleic
acid expression construct that encodes a growth-hormone-releasing-hormone (“GHRH™)} or
functional biological equivalent thereof in the manufacture of a medicament for treating a
subject having a metastatic growth of tumor cells, the tumor cells being selected from a group
consisting of an adenoma; a carcinoma, a leukemia, a lymphoma, a mast cell tumor, a

melanoma, a sarcoma, and a solid tumor; wherein said medicament is for delivery into a
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Speci fic enbodinents of this invention are directed toward various types of
tunors, such as adenomm; carcinoma; |eukem a; |ynphona; | thgudelpoos; mast
cell tunor; nelanoma; sarcoma; and solid tunors. The subsequent in vivo
expression of the GHRH or biological equivalent in the subject is
sufficient to retard tunor growth, prevent kidney failure and increase
survival in cancer 16c¢c 12 June 2006 bearing animals. It is also possible to
enhance misck tnmmdmﬂthbysumbapwhgrem plididélivietyy caiiprised fPplyinges eladtréposatioact ed

tissue, ivering n ei c aci.d sion construct to the selected
tissue |°ﬁﬁ§5§n%?ecé13gtl?’ﬁ§te ©n Ertbgﬁléeesanfih‘gﬁ‘ﬁg‘ﬂr P imHgietss adY SEPIEHYUS OB tappl yi ng
a cell - domprisdsecting pul se to the selected tissue in an area of the

selected tissue WGere_ he nucleic acid expression construct was delivered.
El ect r opor at i?dRUSCiSPEc PAPMEEEI on, gene gun, or gold particle bonbardnent

are al so Usedhééhc%&%ﬁRHo?ﬂiﬁ@@éﬂIﬁﬁBﬁ) {81 x)atéﬁtrth&@@f Awrl eic acid
expressi on.construct encodi ng Rﬁ 1 ol ogi cal “equival ent into the

subj ect. The a@l}lﬁ}lé&WtthWS3|W@mlW@ﬂnr@gmm(brbeRs)e mamal s, such as a
humans, and bR iR ncBIUI TRIRH of RECAAIPOBILI Lol BBV ERE | ON 2N

conprise an effective anount el c acl ression cohstruct that
encodes a grcﬁhvtiﬁ mtranmrbgbmmlopgahmiyrﬁnﬂed ("GHRH') or functional

oxprosson ot o RS of R ERRHCL Polak & A FUBRIISE Wntesuny cct

is suffici entprchmterl;eﬁchrd tumor grom h and retard cachexia or the wasting

effects that are commpn associated wth t grow h. Specific elenments
of the nucl elﬂbe%?tﬂl%?ﬁ'ﬂ%?gf‘ﬂg’% TR gytra %‘?P@ i nvention are al so

descri befld whereineoaBsalight eiﬂ}@ssﬁ)ﬂrb?ttﬁdJGHRﬁpémﬁbﬁ ﬁéal%qﬁﬂvﬁéﬁ{efaﬁﬁi%?és fekdwth
- promoter; a GHRH or functional biol ogical e urvalent; and a 3' “untransl ated

regi on hennongTEGH”) seesetiony @Se‘-?“blep‘\/éM/ iy pufleignt tph@tqﬁldh‘élgl‘,ovﬁbl‘lf &gpressi on
const r UgterLaic GRMIME bS&UA construct that is substantially free of a viral
backbone. Specific exanples of a nucleic acid expression constructs used
for this invention are al so presented. The encoded 16d 12 June 2006
functional biol ogi cat nwtnevtalaemt Qfﬂ%ﬂﬁ&nvmmppmsdeaﬂpmsypépmlde havi ng

simlar of. &‘d%%ﬂm £ _gonpared to E'%XI&I_JR
pol ypept i exbl['%‘%q hn%??sg%gﬁl \(‘gﬁdﬁ? golngé ez{egg |hvé1P(e'Ih {‘t a isorencoded
by the fwclieial bidogicaeguisslsitothereohsi theahamufidture o€ fauhedicimdnbifsr ireati@gt i on may
conpri S%(ﬁ ?‘mu?é) 1nag|su Jg(;[tr\l;&lf tg:rlélljilesavg En%d:%m%g{]f%g q'cl)r 3&%38&%% 2 StlSSllC of the

subject and wherein subsequent expression of the GHRH or bmloglcai equivalent is

-sufficient to retard the growth of the carcinoma.

The present invention can provide compositions and methods that are
useful for retarding the growth of abnormal cells, tumor progression reduction, prevention of
kidney failure, reduction of metastasis, and increased survival in cancer-bearing animals.
There may be provided a method comprising treating a subject with plasmid mediated gene

: supplementation. The method maycomprise delivering an effective amount of a nucleic acid
expression construct that encodes a growth-hormone-releasing-hormone (“GHRH™) or
functional biological equivalent thereof into a tissue, such as a muscle, of the subject.
Specific embodiments of this invention are directed toward various types of tumors, such as
‘adenoma; carcinoma; leukemia; lymphoma; lung tumor; mast cell tumor; melanoma;
sarcoma; and solid tumors. The subsequent in vivo expression of the GHRH or biological
equivalent in the subject is sufficient to retard tumor growth, prevent kidney failure and

increase survival - in " cancer-
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foll ows: -Xr R2DAI FTNSYRKVL- 3C7QLSARKLLQDI - X4- 15RQOGERNQEQGA- CH wherein the
fornmul a has the followi ng characteristics: Xr is a D-or L-isoumer2006 the
amno acid tyrosine ("Y"), or histidine ("H'); X2 is a D-or L-isomer of
the amno acid alanine ("A"), valine ("V'), or isoleucine ("I"); X3 is a
D-or L-isomer of the amno acid alanine ("A") or glycine ("G'); X4 is a
D-or L-isoner of the amno acid nethionine ("M), or leucine ("L"); X5 is
a D-or Ibehfgneiimalk. t Heis alonPosaibled tcS BiHal&: (hisSmettd %S@&eagiml&éﬂﬁ;} Jof or a
conbi nat i on thereof Specific exanples of am no acid sequences for GHRH or
funct i olfHCTodss IR Fysentede Htmugathen idslivaring mcleic, 3@ (axpresyion KPRstuehientfon ar e
present gelectbd tidus RE @h far hedh i§od&Gro R @, t4 gl
bi ol ogi cal equi val ent t%etrhgof fa%g?l{lheal%l%gh% romg%ohof n%ﬁgpl%lyﬂcﬁf'% &Elecr etion
~in a sultjasdectiong pulsh i theesgloripd dissugain o ciren thg@ peleatschtissys whiare tho nedleiact .

h _ . c ROty . .
(he o i 2943pRKRH A6nR: LA BRY Bk Aind SO RAIRIEA 06, PRy ner case
conpr i s@srtiglechramtgetinenp aley plepusakin specificasntpdinents gl délventte. mitkér eciday

further rovi ded | asmi ted.supplenentatjon . nmethod fqr treating
aneni a; e? rggéogs‘foﬁ% ¢ tegﬁo }nédt%ﬁ {Ig{g%ﬁcoéﬁlglﬂ'&gﬁl ?qt’fl"&ﬁa’gt B dhe SYPIseh gﬁ‘ﬁg t he

wast i ngsubjent dn sthisginednfion rah coRipgisd madBsdls, tshetatak R hiniEAsN andl isindabie®n;
reversi n%‘pﬁa@ﬁ suppressi on of |ynphopoesis; or extending |life expectancy
for the?® ically ill subject. This can be achieved utilizing an
effective anmount of a nucleic acid expression construct that contains both

a constitutive pronofiRrconipdsifith SNGRAMRESEEHAEDriEDin SR ahOABNE
rel easi ng@hor mone (" GHRH') or biol ogical equivalent thereof Wen this

nucl ei c AP 2<9EEIBFEUOR sCopgrycy efbald ependes therapadionpencoisiepsingshonmege subj ect
(e.g. seRE ) Cs! fuﬁctio%ﬁleﬁlbﬁ)g_c{%lzeqﬂaleng ﬁ‘l’ef@og%l'le?éin (feli§<§ﬂlge%ﬁ%{ehgeé@?g

constitutive expression of GARH I's achieved. The preferrec

del i ver exmessipncif dhe GHEH ox bigloagirab equivaient frea sistwstaftte subgecp isosnfficdent amd t he
encodi N@Lc, 5 f t Lol ogj.cal ivalent thereof .is.directly
i ot ne RIS B anE bl Bl oF U AR R RSN T BRbeib® a1 on

El ect r oputhatuinon gresthi nSekifie dxmentnal lthe awpgt ised exression adasruconf ithis t he case

of needl es tion! ars2 IJurgle Zgo(g i]gc;t ernal L%ééupgl ied electrodes to aid.in the
i ncl usi SRS 38 ORTEPEht i K SEHWmis, dBS SPIIECY RMPIISSE |3 B§e SPERIf ect
whi | e t p@noek] SGHRH onfiindtichaBbiblogigaleqilalédtQma U3y eftansidide f@ionars’ furRher be

provi ded a gl asni gﬁ%i ated nethod for the treatnent of anem a, wasting,
" i mune g‘@%ﬂ}f PREFAVSFY Ypigpd] (Thenusieicaasid eyprossinn comirugticaR eAnasise § cqnstruct that is

~ substantially free of a viral backbone. Specific examples of a nucleic acid expression constructs

used for this invention are also presented. The encoded
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subject by utilizing the ability to regulate the expression of GHRH or

bi ol ogi cal equivalent thereof. Regulation can be achi evedibyurdetooseri ng
into the cells of the subject a first nucleic acid sequence, and a second
nucl eic acid sequence, followed by a nolecular switch; where the first
nucl ei ¢ acid sequence contains an inducible-pronoter wwth a coding region
for a growth-hornone-rel easi ng-hormone ("induci bl e-GHRH") or an bi ol ogi cal

equi val efnhctiohslr elbgicalneuivakens 6f GHRH Weh @bipAsd 8l pSBALRIAE habig sBnild Qﬁt itutive
pronot er, V\nthﬁ@ odi ng raglion for an _inactive requlator otel n.
el i ver oS agsral et Ehem Bt BegGHiRE: eRvepiie) Tha (IR

subj ect , fuhdi@ndl w@a%aﬁ eﬁﬁgﬂbﬁttﬁ%{t lﬂlﬁéfed%yqﬁ@n&%@ HE8d @fﬁrbééﬁm%aﬁgtﬂu@e dnhat e
transcription of i nduci bl e-GHRH i n"t he subj ect. "The external

regul at il &% Sis dnientioramay epraprishgn eatiensdd skuctrRyithos sirieoll seucrde as

equi val gffjohdrer eof by the nodified-cells within the subject will the

condi tions of anem a, wasting, inmmune dysfunction and |life extension for
the chronically ill subject. The delivery of the nucleic acid sequences
that al I-SwXeRdFREPYREJII-ZQLPABKLERRHX 6% ROQGCERBQBGGAaDHequi val ent
“thereof directly into the cells of the subject can be acconplished by the
pr ocess viferdim thej foomwulh dies ﬂmﬁoﬂmihgnharﬂ'dwtsécs;éﬁ ialadd-ob &~igoraariafélit ammet hod of

treat ne f ,l ne nction dllfee nsi on for
the chr %%lldctgfolsglg%ﬂ{%éu esclp&&g o e A 'Pﬁ PPV Hate AT %d%@@gmgpem fic
reconbi i), ﬁiﬂabl-(be)l, coguaobducmqu‘fIVﬁI)Qms apD-@k ¢i-Romert 6f ﬁlh%ﬂﬁﬂlbhcﬂ@hlanﬂ:@ 12 June

2006 WD ,03(.049700 BRI SCRI DRAW NGS PCT/ US02/ 09 [0041]
The fol Kd% V%B&ﬁ ;fg,? g'\ls?lﬂg r e ARG 3eid; F §

i ncl udededcmef(tm hxg s dqyraﬂﬁilgoﬂee of Rk aind REPREHS (‘GF) &mpa%@ﬁ@ﬁw’} Iayent i on.
The invention be hetter understood by reference to one or nore of

t hese dP&W’W@%"q ﬁhc@eﬁbﬁmﬁ%%mmeﬁ Rf eminocisichaquencaw & (GHIRH o frctigppdei fi ¢
embodi ”ﬁ‘oﬁﬁlc?gm Oee%lﬁ%ﬁﬁtshﬁﬁtehfé us[e@ﬁ”fi%ﬁer egi%d(r t%%} %?Vi%esteﬁl%d antQ ﬂ%&lﬂﬁsequence

of GHRH or | ogi cal equivalent t rgure 2 sho
i ncr eas embadimeat, ptb? coendsd <GIORH| GFfunclienak | biolpgicd eeguivhlent dogef tfhtahtatmr e

i njecte Lent: ra ns,.of. t he pSk- H\/ [ 0044]
Fi gure %r 1ilﬂox(illlt“%eeql ﬁgr)e%gllélﬁl&pn}nt g"h)get?t'(lz%tn ae%d%ceovfe d ﬂEFm? cee\l/e(# eXpr?SSlQnN and
28- 56 daysstpost Tharg ear be rprwndedoag&amféchom%ﬁﬂaudghaﬂypbpﬂi& thaj eecteast the day O

\FI)V: ;2 mlg(glssues gabhgy tto %ptglget 6tlhe nuclglg ac1(£ eex%ggsgor% Oc%gstru%t Cé‘lc()nltpdhlsees Spc'h';'r\ééﬁ RH

polypeptide, such as poly-L-glutamate,

There may further be provided a plasmid mediated supplementation
method for treating anemia; increasing total red blood cell mass in a subject; reversing the
wasting; reversing abnormal weight loss; freating immune dysfunction; reversing the
suppression of lymphopoesis; or extending life expectancy for the chronically ill subject.
This can be achieved utilizing an effective amount of a nucleic acid expression construct that
contains both a constitutive promoter and an encoding sequence for growth hormone
releasing hormone (“GHRH”) or biological equivalent thercof. When this nucleic acid
sequence is delivered into the specific cells of the subject (e.g. somatic cells, stem cells, or
germ cells), tissue specific and constitutive expression of GHRH is achieved. The preferred
method to deliver the nucleic acid sequence with the constitutive promoter and the encoding
sequence of GHRH or the biological equivalent thereof is directly into the cells of the subject
by the process of in vivo electroporation. Electroporation may involve externally suﬁplied

electrodes, or . - in the case of " needles,
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[ 0045] Figure 4 shows the percentage of weight gain in healthy dogs that
were injected with different concentrations of the pSP-HViZird Juoasm d.

[ 0046] Figure 5 shows the nunber of red blood cells in dogs with

spont aneous nalignancies treated with the GHRH plasm d therapy conpared
~with control dogs with cancer. [0047] Figure 6 shows henogl obin values in
dogs with spontaneous nalignancies treated with the GHRH plasm d t herapy
conpar edntwinglly spplicddleatodss tiatdnin tixpinclasion pD@hBd Riciotide Seqaiesineat ocr i t
IeveIS| W t h .spont apeous eated with the GHRH pl asmi d
t her apy éggr%qgﬁgﬁe%wlﬂl%%ﬁnﬂe %Fe&dfaywlsgﬂeof?b%w €10049] Figure 8 shows the
percent age of |ynphocytes in dogs with spontaneous nalignancies treated
with the GHRH pl as;rimetrmmamu;tmm peshidedt i pl&]ﬁﬁd Qhedlﬂélgfméﬁﬂoﬁhf@aﬂheﬁr 19
12 June_ 2006 03/ 049700 PCT/ USO 950 0050] Figure 9 shows a schematic
of the H° %P%’&%lﬁ@lw %eﬂ?m“f@éﬁﬁﬁ‘ﬁ‘&%&dﬂbfﬁﬁtfn%%%éﬁﬁe ropiealy 151633
encodes siiféct bireuifing By bah{ ko rdstmtd @t @ipres@foﬁt(ﬁ’ IFHR I RAbioldkidal 6hliivasAR Of

yeast GAL4 bi ndi ng domain ("GAL. 4"), truncated human progesterone

r ecept ofbefso 3% Rasulationicap beathigvad by Hererippimto therallnefithe abjcsha Sesianeieic r om t he

P65 subygltse@lentFRN A I§l‘-,:coht§j )11.1((1619 Q?d)secllu-gﬁ& RERWRH rbg' | SmeMAhSif R dwRse 2N

i nactive nononer. Binding epristone tri r's @ Confornat onal change
that | efhsfissonucieie |a¢/1dtsrsqmn@m@bnmlmﬁem Educlbh-prmotpwmtbcﬁ dedingdiegien goband t o

GAL4 si L nul NSGri on @f the
i SR e Do CHBRIR AR B GRRIFA0h b

i Munoc empibt eﬂtond ﬁﬁcléxeﬁﬁd séquendciethat a bﬁﬁﬂtu‘viedpﬁmb% withl cding Bepi@tfdpasar ci noma
cells in their left an reated ls.r at 1. .da ter tum)r
cells | MerikeEh ol Sl mplesdih S B RISt G Mo ot

hor monetheshbjesy thg dit@ﬁﬁ@ft@ulat&h plotei€ 04t b2bfe 8GRI a8 dnidate @RhdcHption of the
bet a- gal si dase plasm d. GJRH treated tunor bearing ani mals have

signifi H‘fllglf -GHRH\ia the suhispt. JEhpcainsnal mesulation oot e preshenspiog selpasgiofur e 11
shows SGHRIY At bidloBcd QuivAEMNRGRSPE] fi m%?le@léis%ﬁﬁnttﬂékubé%&Qﬁhvtﬁg 2xl 06

LeW| s lung adenocarcinoma cells in‘their left flank. Treat ani ma
conditions of anemia, wasting, immune dysfunction and life extension for the chronically ill

subject. The delivery of the nucleic acid sequences that allow external regulation of GHRH
or the biological equivalent thereof directly into the cells of the subject can be accomplished

- by the process of in vivo electroporation.

There can also be provided a method of treatment for anemia, wasting,
immune dysfunction and life extension for the chronically ill subject by utilizing therapy that

~introduces specific recombinant GHRH-biological equivalent protein into the subject.
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- received at 1 day after tunor cells inplantation 20 mcrograns of plasmd
expressing human grow h hornone rel easi ng hornone, while tdMrncdo®sr ecei ved
a control beta- gal actosidase plasnmd. GHRH-treated tunor bearing aninals
‘have increase survival. [0053] Figure 12 shows kidney size for
I MuNocoMSEBARTIICS7/ B16 mice that received 2x106 LewpsTiogeggssidenocar ci noma
cells in their left flank. Treated animals received at | day after tunor
cells inplantation 20 m crograns of plasm d expressing hunman growth
hor none rel easi ng hornone, while controls received a control beta-
gal act oBRYEE BESCRENION @ORHEJIRAWINGSs have significantly smaller kidney
size, sign of kidney failure. [0054] Figure 13 shows that the markers
associ t aed viPMl] mefThsblewing depsings dprmepart ofithe nresent speséisation admrer ol ani nal s
ver sus GrfRtkd f3RRA G ATS sl hobedof LG reol SRR OhRGH b EROT | _Showed
: con5|derabfy more netastas| s 1n the control aninmals than In treated once.
- 20 12 Juae bedaEr Wien@¢DUOREIRCT BEORABSHE a0 d5EingFingrombinations hows t hat
tunor g i . i i ted with plasm d-nedi at ed
growt h ﬁgﬁ%g@%@%@tﬁgBﬁ%?ﬁ%#éhl%@%%g{!}pfeﬁﬁe@é%@h active pGHRH or regul ated
CGene Switch sa/stem GHRH-1S +/ - MFP). NClI - hunman | ung adenocarci noma cell
| i ne. Ani mall8042} eaFigaren} tshowshthe caaming iaeidtseqnshep efcGHRE aHbdalogisal snal | er
‘tunors g(iﬁ%leﬁtqﬂgrgoql s (p < 0.02) at 33 days post-treatnent. No other group
di splayed significant differences when conpared to controls. [0056) Figure
15 shows the@ﬂ%ot ein netabolismin dogs at 56 daés E)ost,i nj ection. [0057]
Figure 16 sHOA#3) t nBigwr & sboweaha ingrease infbeyporeentagrorfdGl< leyels inhieplthyct i on. [ 0058]
FIQUI & dofs BIOWS: niftePRRCAINELARB RO FRESSRENGEHRAYBRRS! - 1 n] ection.
[ 0059] Figure 19 shows the blood values for dogs with cancer. [0060] Figure
20 shows the_bl ood _val yues for qld healfhy dogs. 21 12 June 2006 WO
031049700 fl EDFisrRrecrbTt R esreapn b aoEN vsls at 9-27

and 28-56 days post-injection in dogs with cancer that were injected at day 0 with 100
meg/kg to a total of no more than 1000mcg of the pSP-HV-GHRH plasmid.

[0045]  Figure 4 shows the percentage of weight gain in healthy dogs that were
. injected with different concentrations of the pSP-HV-GHRH plasmid,

[0046]  Figure 5 shows the number of red blood cells in dogs with spontaneous
. malignancies treated with the GHRH plasmid therapy compared with control dogs with

-.cancer.

[0047] Figure 6 shows hemoglobin values in dogs with spontaneous
malignancies treated with the GHRH plasmid therapy compared with control dogs with

cancet.

[0048] TFigure 7 shows hematocrit levels in dogs with spontaneous
malignancies treated with the GHRH plasmid therapy compared with control dogs with

cancer,

[0049]  Figure 8 shows the percentage of lymphocytes i dogs with
spontancous malignancies treated with the GHRH plasmid therapy compared with control

dogs with cancer.
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DEFI NI TI ONS PCT/ US02/ 39509 [0061] The term"a" or "an" as used herein in
the specification may nmean one or nore. As used herein inl2hamedoaén(s),
when used in conjunction with the word “"conprising", the words "a" or "an"
may nmean one or nore than one. As used herein "another” nmay nean at | east
a secondW&r03#7®. [ 0062] The term "abnornmal wei ght | o®ETUSKWSINSed herein is
defined as decreased body weight of at |east 5-10% of the m ninumi deal

- weight of the individual that is characterized by significant |oss of both

adi pose tissue and nuscle mass. [0063] The term "AIDS therapy" as used
herei n ref el®58lo t Figere ndntshows ax qesheraddic jafmiliee ld@prl@tp@'rbpené%drorre (" Al DS")

by any @ﬁﬁi{ﬁ}%be&%tcﬂ@%g A Pﬁ?ﬁi’&%lﬁ@&d&!@ésr}& th@‘ﬁeneﬁ%ﬁt‘ec d'r fafedl tO:

antiretrovirals, nucleoside anal‘ogues, non-nucl eosi rse transcriptase
i nhi bi tmetsing Wlﬁyhlmmadtfefa@é GMHl BNA dringlingadrpiagry (614447), ¢megisd used t o boost

th y | ud
ot ant SRS S Y BRI 17, S REBR RO O S

GHRH,  sfirmintha 965-tb@IRM ABERFHB (1)65”)T Th pibidin(iSEQHDzed)as o WaRH ( SEQ D# 3),

Torms, BOHRy SROM & PREDS Rebred ool sbpet Heb ki [ 006s) The

term" aaa&muaﬁ axalsdmsmimdste rAetivitedeofib8imeR bindCOIGALLA 6iRs innthwvitidadible here is  a
reducti on %mppiag%er and/ or_._val u of red blood corpuscles or of the
‘total § PiPHon ¢ e 888t ream resulting in pal eness,
gener-al i zed weakness etc., of the subject. [0066] The term "anti vi raI

t her apy" as[0#8Hd hhgaﬁénwr gifoors stuilher  Solghe Ypogddssiok ligamn:tuh@:bmpe‘cmtof three main

t ypes, nucl egsi anal.o rot 0, ase) inhibitor
it s, PR GHE N e 2 {0E rRPR o, bR RS LIRTR IRk BaBice) (neirm o
[ 0067] ’I‘Eémdtaejims axeﬂnedw_t1fcayaﬁuramrbeugﬁnplmamu5admftﬁrgwmofplasiﬁd| ned as the

bod fat nmass divi de the total bod i 22 12 .June 2006 WO
9150 ol PO S ST PO gl e Qo Wik HBfol et 9 SRl oo her ei

r ef er s He@-dalaCtodid®d) tpladhidC ABHFAL treated tumor bearing animals have significantly

slower tumor development and progression,

L

[6052] Figure 11 shows survival time for immunocompetent C57/Bl6 mice that
received 2x10° Lewis hung adenocarcinoma cells in their Jeft flank. Treated animals
received at 1 day after tumor cells impiantation 20 micrograms of plasmid expressing

- human growth hormone releasing hormone, while controls received a control beta-

galactosidase plasmid. GHRH-treated tumor bearing animals have increase survival.

[0053]  Figure 12 shows kiduey size for immunocompetent C57/B16 mice that
received 2x10% Lewis lung adenocarcinoma cells in their left flank. Treated animals
received at 1 day after tumor cells implantation 20 micrograms of plasmid expressing
‘human growth hormone releasing hormone, while controls received a control beta-
galactosidase plasmid. Control animals have significantly smaller kidney size, sign of
kidney failure. '

[0054F Figure 13 shows that the markers associtaed with metastasis
development are increased m control animals versus GHRH-treated animals, and that the
histopathology report showed considerably more metastasis in the control animals than in

treated once.
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by any nedical or physical neans, including, but not limted to surgery,

i nmunot her apy, chenot herapy, radiation therapy, hyperther @ dura@iosr

phot odynam ¢ therapy. [0069] The term "cachexia" as used herein is defined
as the accelerated |l oss of skeletal nuscle. [0070] The term "cassette" as
used her &vn03/0d978ef i ned as one or nore transgene expr @sTiuse39met ors. [0071]
The term"cell-transfecting pulse" as used herein is defined as a

transm ssion of a force which results in transfection of a vector, such as
a linear DNA fragment, into a cell. In sone enbodinents, the force is from
el ectricity,[00] i nFigeteelth stoporthet itamor growthhlid ok erepss if myde wirscul ar

pressur 00 h " i RV i.n.4s defined as
pati ent geavtédt%&zﬂ%s%;&? |§%§a§§ coébgﬁclﬂlg ré(glgdssjfnﬁl}lg |°§g?€03ft%ﬁgl&%&gi§sease, chronic
heart fpGHRHeyr reguladddeGened®witchtsysigm IGHRIBIS i+t atMEM. NET erhumap Mogact ur e,
chronic_renal.fail rheumptoid.arthritis,. a t] ;sorders in the
el derl y?dewcfﬁm%%tcg]; ei%?le's 2 ntﬁe/a%ij H s%tftcg 1%2:9%%na@%§xhecgﬁgﬁn%ﬁt h for at

| east t smligeam®rs {hah €3trolh ¢ +e0.0R) "at 3di dags pegyitmaitherds Nosahkr hepoupi n refers to
any portian of. the sequence th is transcribed into nessenger RNA

( MRNA) élafpgaygﬁg%mt%gfntg%%ngﬁs%v%?paoryaregéthq?gmlg of amino acids characteristic
of a specific polypeptide. [0074] The term "codi ng regi on" as used herein
refers to af§0sfpr t Fignreof5 shvers tBNprotséqmetabadismhiat dogs at Sandspy pdsed i nt o
rressengerectli?ll\]lA (mMRNA) and then translated into a sequence of am no acids
charact 8178t ¢ of a specific polypeptide. [0075] The term "delivery" or
"delivering" as used herein is defined as a neans of introducing a

mat eri al i nf@53 t i Eigure,16 shoywsithedinod vaues dnl dogoat Sadgysipesiinipdion., by neans of
chemi cal or biological process, injection, mxing, electroporation,
sonopor at | ofgsgy Dﬁ&ﬂ@'ﬂ@ﬁdw@%&bﬂﬁ‘eﬁﬁéﬁboﬁ‘élﬂB%Bgéﬂ?%&ay%os‘ﬂﬁnﬁé&ﬁﬁﬂ pressure.
[0076] - The term"” fragnment™ or "nuclelc acid expression construct" as
used herein refers_to a_substantially double stranded DNA nol ecul e.

Al 't hough t hd903%l 12FigudS sbeows thyd! /"Gﬁﬁ OBEFIEHKI39509 fragnent may be
generated by any standard nol ecul ar bi ol ogy nmeans known in the art, in
sonme enbodi E6ds t Riguwlo¥ shéwghEslbodoalueddr 26 Bdallly d@Rst ruct is generated by
restriction
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di gestion of a parent DNA nol ecul e. The terns "expression vector,"
"expression cassette," or "expression plasm d" can al so b#2 lsed006

i nt erchangeably. Although the parent nolecule may be any standard

nol ecul ar bi ol o DNA reagent, in sone enbodi nents the parent DNA nol ecul e
is a pl a?’H‘H'.’"‘”F&V)??] The term "donor-subject" as usedPREUEIZHI&fers to any
species of the animal kingdom wherein cells have been renoved and

mai ntained in a viable state for any period of tinme outside the subject.
[0078] The term "donor-cells"” as used herein refers to any cells that have
been MHFRAMEDLDESGRIFTIGN (PREFERRERHMBODIMENTS: any period of tinme
outside the donor-subject. [0079] The term"effective anount” as used
her ei n DERIATEIONS suf fi ci ent nucleic acid expression construct or encoded
protein adm nistered to humans, animals or_intq_. tissue culture to produce

the adequat 0Hy e| Thegprmypdercian! aspyepd heggin RoPhBRalicapmeiPEA%ei n  the art
recognieg est.naks hig ]ﬁﬁﬁﬂiﬂ%@ cle@HE), WenRisQf & BonfthctBNAWIY {He W@send on the use
of the particular nucleic acid expression construct. These |evels will be
di f f er denmpgisipghdhnyodh "a" ton dan' yipry 1BeanpRaion mgEe than @8- Afdsed Batifent or

vacci nat | H{]gmﬁ S oBlsg&t roporati on" as used herein refers to a
“met hod t&h’g%r’ ut’ %gd@%ﬁactdrﬁpg pul ses to deliver a nucleic acid sequence
into cells. 0B]0081[ The ternms "electri rc(al , bul se’ and el ctio oration" as
used her ei n[808¢ler Theotorm ' abrermonl; Welehk josh” of wef dFel i et @rent to a

ti ssue gedreded bodyQbeidhh 67 B WROS 000 br 18 iphiliEhubiPideafwBigRl oTite iadibidudiDl ecul e into a
~cell. Askilled artisan recognizes that these terns are associated with

t he t eithpsischupeierizedbysignificant fiqsa pipoth skiosedissue gpd BPcle S ce” and " pul se
vol tage device." A skilled artisan recognizes that the anmount and duration

ﬁf lthﬁ e:c eCLm}isslal TIRUREATISS SRRABIIRRkedRrell \8feksitG Gébbment biz€quikad over al |
ealth of t

e recipient subject. and furthernore knq how t o det ern ne
such p%@ﬁﬁlewqr@'ﬁﬁﬂébsf bb:eaﬁ}ywa{%rmméh@mdn%' s used herein
i s a bingl Qeideb! MiREbiii® n&%ﬁ@@ﬂ{alogﬁespﬁongfu%sme h&Vef¥® Renskdi@asi ng hor none.
24 12 June 2006 WO 03/ 0495700 PCTI USG2/ 39509 [ 0083] The, term "functi onal
" bi ol ogittdtitosyQVNBN IS protegF inyifporss gnd/aroethes dregs psqdsto boogi Aoy MUBIE de t hat has a
di sti ng;,st&gi no acid sequence froma wild type GHRH pol ypeptide while
si mul t aneously having simlar or inproved biological activity when conpared
to the

[0064]  The term “analog” as used herein includes any mutant of GHRIH, or
synthetic or naturally occurring peptide fragments of GHRH, such as HV-GHRH
-(SEQID# 1), TI-GHRH (SEQID# 2), TV-GHRH (SEQID# 3), 15/27/28-GHRH (SEQID#
4), (1-44)NH; (SEQID# 5) or (1-40)OI1 (SEQID# 6) forms, or any shorter form to no less
than (1-29) amino acids.

[0065]  The term “anemia” as used herein refers to a condition in which there is
a reduction of the number and/or volume of red blood corpuscles or of the total amount of
hemoglobin in the bloodstream, resulting in paleness, generalized weakness, etc., of the
subject.

[0066]  The term “antiviral therapy” as used herein refers to a group of drugs
that are of three main types, including: nucleoside analog drugs, protease (proteinase)
inhibitor drugs, and non-nucleoside reverse-transcriptase inhibitor drugs (NNRTIs).

[0067]  The term “bodily fat proportion” as used herein is defined as the body
fat mass divided by the total body weight.
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GHRH pol ypeptide. The functional biological equivalent may be naturally
occurring or it my be nodified by an individual. A skill &lJa=t2008n
recogni zes that the simlar or inproved biological activity as used herein
refers to facilitating and/or releasing growh hornone or other pituitary
hor nronesWOA38#790 ed arti san recogni zes that in some ERBEHNMRHEs t he
encoded functional biological equivalent of GHRH is a pol ypeptide that has
- been engineered to contain a distinct am no acid sequence while

sinul taneously having simlar or inproved biological activity when

conpar ed t ol0f6fd GHifkel gy “panser thereny” asvisserh Sereinpfoinio treptmenbokgepcef o engi neer

such A Y SERBAG g{lﬁd Lag uge%ﬁsecjngsﬁéﬁﬁtbﬁpnﬂhﬂ%ffﬁesﬁg&y, #0086derRe term "growt h

hor mone”r “‘hor non ") as used herern is. defined as a
hor nonehengiterappopdistion thespprhyperihergiizandor phatasdszamioergpowt h hormone, and in a
| esser extent other pituitary hornones, as prolactin. [00851 The term

"growth horgjrw}" (THSerh “BhbiSPDs RRl BiliniSdclifld Aot Rscldated0dsTRNE  hat

relates to ow h and acts as a chem cal nmessenger to exert its action on a
t ar get skel¢tal nfusdd86] The term "GeneSwitch(r)" (a registered trademark of
Valentis, Inc.; Burlingame, CA) as used herein refers to the technol ogy of

a mfepristpuyi Noe kB cashitle®hOlsQDRISN RUBHRIGs 8fd 6 BROLAREAS encodi ng

- regul ator proteins, GHRH, biological equivalent or conbination thereof.
Such a SKERHRBYYEFS-i s schematically diagramed in Figure 1 and Figure 9. A
skilled artisan recogni zes that antiprogestemme agent alternatives to

m fepri st onmoAne ameifemb|“Goll-trdasidiily RAlseNaprusal herein €KbEREB, 2 ZKO8734, and
5a pregnane_-s, 2- di one. [EOSSZ}%%The term"growth ho m)nﬁm?f% ') as used
her ei n HBsTESIOR 6@ forge which gpsHih i trmsfection oh p JECteTy SR RAHA PRt s as a

chem Caap RS SRRAPAN cell0 X Bbthe ichibodimbrit) th®Torde i FoGE ble@fidily, a4 tna specific
enbodi nent, the growth hornone is released by the action of growth hornone

r el easickgrperation ar thoforopss fior ¥asplaHroigTH3/ 049700 PCT/ US02/ 39509 [ 0088] The
term "grow h hornone rel easi ng hornone” ("GHRH') as used herein is defined
as a hor mongot)at fneGern tchicREealdy iliS tak iddelietsn isedefiaabasopatignowith hor mone, and

-in a lesser extent other pituitary hotrnones, such as.prolaciin. [0089] The
term " [§eRdEHO5S &@o@@#ﬁj eﬁ%liﬂeﬁvacpﬁm difease, gonig gﬁﬂlﬁ ef?lﬁ’f% i sf“%

dementia, rehabilitation after hip fracture, chronic renal failure, rheumatoid arthritis, and

multiple disorders in the elderly, with doctor visits and/or hospitalization once a menth for

at least two years,

[0073]  The term “coding region” as used herein refers to any portion of the
DNA sequence that is transcribed into messenger RNA (mRNA) and then translated into a

sequence of amino acids characteristic of a specific polypeptide.

[0074]  The term “coding region” as used herein refers to any portion of the
DNA sequence that is transcribed into messenger RNA (mRNA) and then translated into a

sequence of amino acids characteristic of a specific polypeptide.

[0075] The term “delivery” or “delivering” as used herein is defined as a
means of infroducing a material into a tissue, a subject, a cell or any recipient, by means of
chemical or biological process, injection, mixing, electroporation, sonoporation, or

combination thereof, either under or without pressure.

[0076] The term “DNA fragment” or “mucleic acid expression construct” as
used herein refers to a substantially double stranded DNA molecule. ~ Although the
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defined as a DNA sequence conprising differing regulatory and expression

el enents. [0090] The term "i mrune dysfunction" as used her &2 dunec2086s to t he
- abnormal, inpaired, or inconplete functioning of a subject's inmune
“system as determned indirectly or directly by i mmune specific markers
(e.g. |GHQOHUYR s or % |ynphocytes). [00911 The ter MCH BHISOher apy” as
used herein refers to any treatnent that pronotes or enhances the body's

i mmune systemto build protective anti bodies that will reduce the synptons
of a me |cal co dition and/ or en the need for _nedications. [0092] The
term "l %ﬂra%f‘mw r elerifE PiRloRY et KpT LG fle mass of the

body of somie e&moﬂmllmtaﬂlb DN 6i@hacin® of WXPrefsitin chhstrfidtas Sdnedted by Megilicdr [ 0093] The
~term"life extension for the chronically jl1" as used herein refers to an

i ncr eas®iBesHOR KE apareyh | DNA rrpolesulse o (185 G o PXPEESSIOn YEHPT: T hePIesifer t akes t he

treat ”eéhtssettggBP%fqﬁé’ssibﬁ’pﬁsrﬁlﬂ’bbﬁﬁlsotbg%&ed%&clﬂﬁéeaﬂ?vﬁlth&%ﬁ at 10094] The
term' rrghopm esi s" as used herein is defined as the production of
ippleeul

| ynphoc ppossay stardardapoleouler biglogy PHAreasent, igsons@mbodimcais il s defined as

the abrppin OINA RdlARIEC gigGlid.ne in glomerular filtration rate resulting from
ischemc or toxic |njury to the kidney, and includes a decrease of

. glonmerular capillar eability, ba eak glomerular f||trate

" tubul ar obst&ﬁal o'ﬁg é PPOF- %%}bécﬁfalas\'/‘éﬂlé&t?’i‘?ﬁ’slfe ‘E"i%’ﬁsl’f"(‘fﬁ eThe term
" modi f i gfimsl Khrgfom Rersif 06l1sMBVeHebh defot@lihd@fin@med B WAl satd fopAya subj ect
t hat have, an addi tional nucleic acid sequence introduced into the cel

[0097] netied pfms oufsida theisebiectonor - cel | s* as used herein refers to any donor-
cells that have had a GHRH encodi ng nucl eic acid sequence delivered. 26 12

June 2006 W28y 04%&%?@5%1&5@29"39@9&@9%Myt@lsrthatmle%dnl ar swtch" as
used herein refers to. a mplecule thatg%? del i ver |nto$§ subj ect that can

regul at EPYed e P?‘HPWWV@%Q‘ trfor 41 gy ofiae ?‘E—fff‘lﬁiﬁ °8ci d expression

construct”™ as used herein refers to any type of genetic construct
conpri sing §o07gcl eTIﬁemthEfﬁadziemgxoﬁm'r astuséNPredia i ® sufficizel mgleict r anscri bed

peci {1 PXLABBATEHEAmE b AN e s B T L oo GROERL L Mhonpr | s65: &
pr onot etissuetculiiire 6 oducel the 20U CRelO bF protkit) FIGA,, ordibfinohe Lnekillledds| at ed r egl on;
wher e nthé ar? rch):(r)él)nr_;Q;[ ﬂt’ﬂ.’lﬁ:t zbd%quate level of protein or RNA will depend on the use of the

particular mucleic acid expression construct. These levels will be different depending on

the type of administration and treatment or vaccination.

[0080] The term “electroporation” as used herein refers to a method that

utilized electric pulses to deliver a nucleic acid sequence into cells.

[6081]  The terms “electrical pulse” and “electroporation” as used herein refer
to the admin_jstration of an electrical current to a tissue or cell for the purpose of taking up
a nucleic acid molecule into a cell. A skilled artisan recognizes that these terms are
associated with the terms “pulsed electric field” “pulsed current device” and “pulse
‘voltage device,” A skilled artisan recognizes that the amount and duration of the electrical
pulse is dependent on the tissue, size, and overall health of the recipient subject, and

furthermore knows how to determine such parameters empirically.

_ [0082]  The term “encoded GHRH” as used herein is a biologically active
_ polypeptide of growth hormone releasing hormone,
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nucl eoti de sequence of interest, and the 3' untranslated region are
operatively linked; and 1in vivo expression of the nucl eotidbnsesgoence of
interest is regulated by the pronmoter. 1001001 The term "operatively

| i nked" as used herein refers to elements or structures in a nucleic acid
sequenceWPRHP49a0e | i nked by operative ability and not PEHYSEE2H0? | ocati on.
The el enments or structures are capable of, or characterized by
acconplishing a desired operation. It is recognized by one of ordinary
skill in the art that it is not necessary for elenents or structures in a

nucl ei ¢ aci [@Oﬁéquélfheéermdﬁmgtm&i biplogicatiemwivelent of GHBHs Bedapreinds  pe
t N " d
o7 Ll e RO ThR LN Ly A T O e
© sui t abiwhilé simukirseously havivgsniar opimpeipdiviglegicalagiivitpiihen qomparedio thﬁht ocells with
t d h
et or s CRELSRbAR0THE kbt bidhaly e iy (8 Bbralt Bl 5 25 20 Ner et

casset tmytieamodifiedt hjr as inktidebl dgsiulkdnmaalrecoga@ﬂscth@d@@mhr ehcodi ng GHRH or
a biolo cal 8 ui.val ent ther Jnt h L.l ggh%gt and al | owi ng
expres “{j gﬁcg feg ‘bsg e'r?ncl) Ieofgrgtﬁ? B Fﬂf%g?‘@mw%s?g cells are

Wi t hi nhmlm.md: mri oifjeropindiarys hormpfisk 02 sHiled taarsan "rpdograizes dthatam ewwel herein refers
general | 0 onst rlsed e enetic

mat er | SPXO‘%@?&% 5%%5‘? ﬁ% %&%ﬁﬁ&%&v ﬁ@“%i‘ﬁ%%@%’qr ep ?cat e

i ndepensgiebdch \engiheetdt NEBRIBA diift aﬁlmsmcﬂscquarce fwhilg sbmbtsncotedy eof ;  nay be
used as vectors. Plasm.ds. are doubl e-stran uIe hat occur or
are 3&;\{1%@1,1%%@{6@%}0&% t(“f"tgr %fmaﬁﬂﬁe M&g ﬁ%’ However ,

m t oc hanrehodstnonth the At & agiheBincPNGqueneatitiuds dltb-dﬁ‘eewddnma‘génems cases are

- commonly excluded. 27 12 June 2006 WO 03/ 049700 PCT/ US02/ 39509 [ 0103] The

term"plasm di.,at ed gegne | ene atl mas” r$ | refers a
nmet hod to gfp?%‘i/ea r@ﬁ&flg:tg?%tﬁ#g&émﬁrr cP expogﬁ‘s‘%u?g L{gﬁerapeuti C range
of a héeindpadfined api hbmeione thyt fatilithieg bmgmﬁntﬁfrbba:se pf/growﬂﬂwmnor@f a nucleic

aci d e i on _cons uct. Vi VO. 4] The term "pul se vol tage device, "
or F“%’“ is§e5§)geqtﬁ %eé’asg]é“}mﬂ%ed herein relates to an apparatus
t hat |s capabl e of causi ng or causes uptake of nucleic acid nolecules into
the cell s oDOg&sh or’lijrartémmgnwtbmbtmdnci’g(‘iﬁiﬂ”_&)@ameﬁelmeﬁmissbﬁmd #slectricity to

L o Chordiond Bt Rfites 1S BARLANT el e ARRIAPILGGE: o LREWfiPRRPRIOWRYS OF

- target cell

[0086]  The term “GeneSwitch®” (a registered trademark of Valentis, Inc.;
Burlingame, CA) as used herein refers to the technology of a mifepristone-inducible
heterologous nucleic acid sequences encoding regulator proteins, GHRH, biological
equivalent or combination thereof Such a technology is schematically diagramed in
Figure 1 and Figure 9. A skilled artisan recognizes that antiprogesterone agent
alternatives to mifepristone are available, including onapristone, ZK112993, ZK98734,

and 50 pregnane-3,2-dione.

[0087] The term “growth hormone” (“GH”) as used herein is defined as a
hormone that relates to growth and acts as a chemical messenger to exert its action ona
target cell. In a specific embodiment, the growth hormone is released by the action of

growth hormone releasing hormone.
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- Conventional devices of this type are calibrated to allow one to sel ect or
adj ust the desired voltage anplitude and the duration of théurpuosed
voltage. The primary inportance of a pulse voltage device is the
capability of the device to facilitate delivery of conpositions of the

~inventi oWO @& ul arly |inear DNA fragnments, into th&CTESIZBOPP t he
organism [0105] The term "plasm d backbone" as used herein refers to a
sequence of DNA that typically contains a bacterial origin of replication,
and a bacterial antibiotic selection gene, which are necessary for the
speci fic gr P88 of Thsriewn fgrewihalkomaenearelepsing brggonet r(a(%%?‘gr)n”éd’ th the proper
pl asm G HONRVEL af DEbSoRE TraP Bl Br stidlidt@CelAsBlof Glowel Bimonef hat | ack both
the antibiotic resistance gene and the origin of replication (Darquet et
al ., @0ikalmaer quiont other pituitary horgonesSwebgsipetlacEl. gl .| 1999). The use of in
vitro anplified expression plasmd DNA (i.e. non-viral expression systens)
avoi ds the fgo§diS afROoghRlBleblobdls ViutRlc aciPedqBée” 2 @sddORrdlh ligl expression
systens products generally have | ow toxicity due to the use of
"speci elsiingdas s PNAsequergs spaprisingrdifferigarrenlaferyiapd prestigh L eHsni ni zes the ri sks
of imunogenicity generally associated with viral vectors. One aspect of
the current [gobg)Venttemi ‘Sminfaidt dybiferiphogsrisell Herikieneto dixadnambl, cont ai n viral
nucl eoti de sequences. [0106], The term "pronoter" as .usgeg her‘?i nrefers to a
sequendepgred DR incpaplete (fupciohiag (qicr SYRISFER ARPRRG T A59EHEEE by oot er  may

di rect ;AR RRR&IY B infhnd fpedific REAGRIQTGE] Rielg ukawTyaptosyigRne. A pronot er
may be "I nducible”] Tnitiating transcription in response to an inducing

agent or, in contrast, a_pronoter be, "constitutivye” ereby an

i nduci ng agi¥#doe eﬁ%?‘q Wpfﬂ%yqsﬁf%er%‘?m?‘?% sWi\{rBﬁ'n?)n\r,%\% pronot er - may
be reguylr@hdsh oriefhaticek kiStedy's Refirei sostédi td biid peotqetiad Atibedlesrtiaméll, such that it
is only active in transcr.l hi n%jthe o?era | e %{ ked.cagdi ng region in a
speci f iTedues the Bampiqsot 8 medicy) gandition andjor ?fFFé‘z%’é @Bnﬁf%‘i %700 PCT/ US02/ 39509
[0107] The term "radiation therapy"” as used herein refers to radiation
treatment @igygnN tTheGaRCEEanboly ends? (1BM") daneddscinlie diiNA antheancer cel | s,

which often_results in the _death of cancer, cells. [0108] The term
"repl i dB35F °Hﬁﬁ$ﬂ“‘m'§?[]ﬁ§’@ o, o gp-fat H%?ﬁ°%%s§’l‘}§§‘8-| eic acid sequences that

will lead to replication of a plasmd in a specified host. One skilled in
the art of [088d]ecultenerhn ‘Gifogyensiod for the clrgmivatly il Mestusedrhsreinapieisdat i on el enent
may include, but Jis no

llmted t.0 a %( kel OfR&s Promoter, a
ri bosorft mﬁ?ﬁﬁi%&%?%? L SPPRArRApTe? mas cg%a?%&rtm%
compared to a subject that did not have treatment.
[0094) The term “lymphopoiesis” as used herein is defined as the production of

lymphocytes.

[0095]  The term “kidney failure” as used herein is defined as the abrupt or
chronic decline in glomerular filiration rate resulting from ischernic or toxic injury to the
kidney, and includes a decrease of glomerular capillary permeability, back-leak of
glomerular filtrate, tubular obstruction, and intrarenal vasoconstriction.

[0096]  The term “modified cells” as used herein is defined as the cells from a

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

[0097}  The term “modiﬁed—donor—ce]ls” as used herein refers to any donor-

cells that have had a GHRH-encoding nucleic acid sequence delivered.
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gene sequence, and a origin of replication. [0109] The term "residual
| i near plasm d backbone" as used herein conprises any fratgdune 2006t he
pl asm d backbone that is left at the end of the process making the nucleic
~acid expression plasmd linear. [0110] The term "recipi ent-subject” as used
her ei n r B0eB3®4%¢ any species of the animal ki ngdom wWReT®B12/39509
nmodi fied-donor-cells can be introduced froma donor-subject. [0111] The
term"red blood cell nass" ("RBC-mass") of a subject as used herein is
determ ned using one of the three following tests: 1) Hemataocrit: the
per cent age [0998]r edThsltamd motsouler switchs) as osed herpin reforg top siBlgciethnt § " RBC') count :
the nu r_of. I | C | : d 3) henogl obin: the | evel of
oxygentgcgzg‘fefé%lﬁaggl}b%tc@ﬁ%cﬁlt% |]%e{trﬂjémp§l§11gfpfg§t@ﬂsb" red blood cells. [01121 The
term regulator protein" as used herein refers to any protein that can be
used to conf{0089] t HEedsipy Gmeleis moidfexpresyion sonsfract’ a5 useh &reia rpferste gul at or
protein" Bl : | RINDC, ' hhe rate of
transc%ﬁ%@?gﬁ?%%ﬁedragssponsé&%%kglﬁggﬁdg%%cﬁig&gﬂg%%{r? 01‘!1a Tcﬁge]%%rns "subj ect"
or "anitrmaictibels Tecidhoxpiessionafeetod’ aan alse e isd ditershaggeablyHereihilial  ki.ngdom I n
preferred. i S of enrs S | f VAN and
donest isﬁ%#gcgag%dﬂn’%%’ %lgé}g(ﬂ%lgra?{dpeécp?segsfoél. ég%ﬁ&féugﬂ[ ‘gﬁﬂp} %eé's,gpet c.): avvor k (e.qg.
hor ses meleatidy sequersel of fitstesls andh B Cledransiztédsgion; awlesein giegromasercthe and al |

ot hers kno in the art. [ )T "t " shekein refers to
a col | &€ F(\’gﬁe SaUe |°?n°f%trer ecs':té%]d;té J %n‘%ﬁﬁt‘;’g{emﬁe@ggﬁl %gﬁuq%ﬁﬁag?elsu sctl’gﬂgi:es surroundi ng
t hem An siké bipedsiar dfite anclectidospicnesoftifterest & ré@laied by thegprad@d8. WO 03/ 049700
~PCT/ US02/ 39509 tissue is an aggregation of simlarly specialized cells for
the perfor ”Fﬁfﬁ)l] ofnid B t‘ééfélaﬁlti@ély Iiﬁﬂtﬁaﬁta? Qed KeRin }éif‘r $6 QRfel of he present

i nvention, e termtissue does not refer to a ce I l'ine, a_suspension of
cel | s, souctarecinlatnurleic aéid smjunse thaharg ligled by obasativabitityrasd ot phigcal | ssue i s

el ectr .at i i ATy odi . dd 45, not a plant
ti-ssue?‘p‘%{@qiieﬁee%m\aggtg{§san re%&ﬁ#aggsm’t(ﬁé; {qt%’rz% re %g(ur E%%i c tissues in
t he 'bodlysired ppargionhk fisirenvpnia) by conefecdinareskill is theed that i éd nothieaepsdsy ood, bone, and
cartilage; 3). nuscle tissue,.and 4 Lve . 1i ific

enbodi ndtl?m é’rgrrﬁ oad aa%ﬁleggﬁbgg%F%gr%&a?ékﬁﬁeﬁgﬁdggcﬁgwﬁ%sf er of

| i near bElPeratively linkeduscl e ti ssue by el ectroporation.

[0100] The term “poly-L-glutamate (“PLG”)” as used herein refers to a
biodegradable polymer of L-glutamic acid that is suitable for use as a vector or adjuvant
' for DNA transfer into cells with or without electroporation.

[0101] The term “post-injection” as used herein refers to a time period
following the introduction of a nucleic acid cassetie that contains heterologous nucleic
acid seﬁluence encoding GHRH or a biological equivalent thereof into the cells of the
subject and allowing expression of the encoded gene to occur while the modified cells are

within the living organism.

[0102]  The term “plasmid” as used herein refers generally to a construction
comprised of exira-chromosomal genetic material, vsually of a circular duplex of DNA
that can replicate independently of chromosomal DNA. Plasmids, or fragments thergof,
may be used as vectors. Plasmids are double-stranded DNA molecule that occur or are
derived from bacteria and (rarely) other microorganisms. However, mitochondrial and

- chloroplast DNA, veast killer and other cases are commonly excluded.
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[0116] The teen "therapeutic elenent” as used herein conprises nucleic acid
sequences that will lead to an in vivo expression of an entddead 2088€e
product. One skilled in the art of nolecular biology will recognize that
the therapeutic elenent may include, but is not limted to a pronoter
sequenceWodN¥aWsgene, a poly A sequence, or a 3' or BCTUTR39PH117] The
term"transfects" as used herein refers to introduction of a nucleic acid
into a eukaryotic cell. In sone enbodinents, the cell is not a plant tissue
or a yeast cell. [0118] The term"vector" as used _herein refers to any
vehi cl e t hal0l88 i v&hesteam ‘plasmid] mediptaddgma seppiereeaiationyr asgisgfa sl Exanpl es

I ncl ud I SPIB: igggi ¢ |ipids.
[0119] er'?’ﬁ}gad'ts@rt%d\/tgﬁirl 55%%2{ %r?g%egélgﬁgs%g exﬂr?é‘f&g n rzr?ee?gc Iftélgéef ﬁucl eic acid
sequendéeraieatic mefein byotilising i ifctive srows pEs mudeigraibexpiEsipngoBinNgol y A signal

or an Agotranslated region, but contain elenments including, but not limted
at site-specific genomc int egration Rep and inverted term nal repeats

CITRs') or the binding site for the tRNA prinmer for reverse
transcripti §#Mlor Ehehte@ll anulse xeliage @%’E&eﬁ&é’%ﬂﬁ@ﬂéﬁﬁecﬁlwmﬁcﬁﬁces a viral

| MTUNOGRD fehditY relRRRG 2R SppARER thah RELSHBER df@aﬁéh:%% cilsbsQiBikd B meERL 1 On, affects

specificity and activity of tissue specjf pronot ers, causes

t r anscréacigtrialesales B¥9 thp eel g)fétrorgm@@aﬁ@syltpqaka@éptﬂéﬁqfw@c@efbﬁtect [0120] The
-~ term” e Shen” 8Lk FizdsO S essuhgs.froma large

vol urrevtﬁ‘?%Fﬂlqw éa aC| |tate up tSFdEe osf a vec ssﬁgelg]vtﬁ)fbs a (ll:l’ell A skilled

Carti sarCOﬂV@@@@hd%@&S ofthis tmqereanlﬂ:mwdtan@wmeat@ sedest ofadiupidhedesited| ar pressur e
pul se i g{“&ﬂg 02/ 39509
tissue, V%It%%ﬂﬁgé over a:aﬁr ﬁ%a‘flf%%e]%{k%? ﬁgl%gem pr ent l%étﬁg of furthernore
knows hmim valtageléavise i thecapaiuhry phthedeyice tefaeitiaterdeteety of. cmﬁlmmys ﬂfh e term

"vect or %Hﬁ I sed of genetic
mat er | aql 'ﬁ‘zs :{gnhg%‘ﬂsﬁa% [ r ‘?g%%%ﬂgtrsqn% ?ﬁgr?go% 09 ted cell by delivering

~a nucleic acid sequence |ntq that cell. A vect or may contain nultiple
" genetic el effdfils pbles teimeriplpsmid bagkbpnge @ﬂﬁéﬂq@ ihgtieinyrefsrsi te it segpengetH ot her

necess 3 Hg )t ' te can be
transcﬁ%egﬂagﬁm\%geﬁ necg'egggcrté;ﬁlt Jr)rglg%s gg&%ﬁ’%ﬁg a?%atg%a# g@%i%&cel | s. These
el enentsslection goyse which\aed yecessark &d thﬂﬂmeclﬁlegrﬁwﬂmfmﬂés@@ bastepizdhabpre refers to a

DNA pl %{Ef&med with the proper plasmid. However, there are plasmids, called mini-circles,
that lack both the antibiotic resistance gene and the origin of replication (Darquet et al.,

LJ

. 1997; Darquet et al., 1999; Soubrier et al., 1999). The use of in vitro amplified expression
' .plasmid DNA (i.e. non-viral expression systems) avoids the risks associated with vira
vectors. The non viral expression systems products generally have low toxicity due to the
use of "species-specific" components for gene delivery, which minimizes the risks of
immunogenicity generally associated with viral vectors. One aspect of the current

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

[0106]  The term “promoter” as used herein refers to a sequence of DNA that

directs the transcription of a gene. A promoter may direct the transcription of a

. prokaryotic or eukaryotic gene. A promoter may be “inducible”, initiating transcription in
response to an inducing agent or, in contrast, a promoter may be “constitutive”, whereby
an inducing agent does not regulate the rate of transcription. A promoter may be regulated

_ in a tissue-specific or tissue-preferred manner, such that it is only active in franscribing the

operable linked coding region in a specific tissue type or types.
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that contains all of the information necessary to produce a reconbi nant
protein in a heterologous cell. [0122] The term "wasti ng"12adunegsadsher ei n
is defined as decreased body weight characterized by significant |oss of
bot h adi pose tissue and nuscle nmass that makes weight gain especially

di fficul WGG4Y8 i ents with progressive diseases, sucPCIASEUIBYr or Al DS
Wasting can be related to the disease itself or the effects of its
treatment, or both. ]0123] One aspect of the current invention pertains to
a method useful for retarding the growth of abnormal cells, and pronoteing
t umor  progr é887lon Fheder rstintion thexapyi e psed deteinaefera ) eiption trepfentet hod of thi s
i nventi i r L j et . ] i gene

~ suppl eré%pg?i@%#rﬁeg&ne Wg%ﬂ}g% Cé}gle{l‘: %&s%@?ﬁ%ﬁ@?ﬁ% anount of a
‘nucl ei cleathioficassgpreadlssi on construct that encodes a growt h- hor none-rel easi ng-
hormone C GHRH') or functional biological equivalent thereof into a tissue,

such as 2 JHE8) o TR ebf o i fomeiPO okl CnehiH it el bl o [ nvent ] on

are directe | particular types of tunors (e.g. adenoma; carcinong;

| eukenisaquenses Blabwill; leadun eeplication of 2 plassrid el speqifipddst. Qap sldliadan t§ar comm; and
solid tum %h%ﬁ @Bmi VL X R EesSk YAy Hctkd & or biol ogica
'equivalentn%%w? e%gé jec?&§ SJ?¥¥%¥.H¥ {g.reta( Y funﬁrugromﬂh,‘and retard
cachexilanited te hesloptalle imatkergeheprogoteh atribesomalunding ity agsle@ehlemeler with tunors.
It is also i : his method by placing a plurality of
eIectrgﬁ%%“&%%&ggggfégpggﬁiﬁéﬁﬁ%, t hen delivering nucleic acid expression
construct to the selected tissue in an area that interposes the plurality

of el ect r od&§09landhgdprmy reridual nen plasmithbacklong’eg used heeein qasongsese| ectrical ) to
the Se'aﬁgtﬁ% Lok SPHE PRk H’{at I5hén 2Ehe Ehesk th BRUAs Wagheulhe nucl eic
aci d expression construct was delivered. However, the cell-transfecting

pul se rmueldicaeid expeessigmplasmiélivspal pul se, a vascul ar pressure pul se can al so
be utilized. Electroporation, direct 31 12 June 2006 WD 03/ 049700

PCT/ US02/ 39pfi9g)i Ni Bifelth A Mot afbibdi” 28 bscd AbRinitefelsits by fpesidRardigent are al so
used in specific enbodi ment's to deliver the nucleic acid expression

const r weimad kisgdenywhersiemedifed-danotyrels esgibe irodycgd fom p dprorsydisst- t he subj ect. The

subject in this invention conprises an animal (e.g. a human, a pig, a

horse, a coysi1f NDDECterd “fedlblocd BRRMEY, (“RBESHERY) ofta GOjct af usbdg, or a cat).
(01241 Specific elenents of the nug&ﬁlc a0|6h§§ ression construct of this

invenuhﬁﬂ%@€“§F§€dH§@%WFﬁé@Fmﬁﬁﬁ Rplests: QFDE MRS PETCEBIBSr i ses a tissue
speci-f ig¥ red blood cells in plasma; 2) red blood cell (“RBC”) count: the number of red blood

- cells in plasma; and 3) hemoglobin: the level of oxygen-carrying protein within the

subjects’ red blood cells.

[0112]  The term “regulator protein” as used herein refers to any protein that

can be used to control the expression of a gene.

[0113] The term “regulator protein” as used herein refers to protein that

increasing the rate of transcription in response to an inducing agent.

 [0114]  The terms “subject” or “animal” as used herein refers to any species of
the anima! kingdom. In preferred embodiments, it refers more specifically to humans and
domesticated animals used for: pets (e.g. cats, dogs, etc.); work (e.g. horses, etc.); food
(cows, chicken, fish, lambs, pigs, etc); and all others known in the art.

[0115]  The term “tissue™ as used herein refers to a collection of similar cells

and the intercellular substances surrounding them. A skilled artisan recognizes that a
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pronoter; a GHRH or functional biological equivalent; and a 3' untransl ated
region ("3 UTR') that are operatively |linked. |In specifit2amesdoaents,
the tissue-specific pronoter conprises a nuscle-specific pronoter (e.g.
SPc5-12 (SeqlD# 7)), and the 3' UTR of the nucleic expression construct
conpri seWo3M4idn growt h hornmone 3' UTR (Segl D# 8), BE6VURR/3g0®W h hor none
3" UTR, skeletal alpha actin 3 UTR or SV40 pol yadenyl ation signal. The
nucl eic acid expression construct of this invention conprises a construct
that is substantially free of a viral backbone. Specific exanples of a
nucle|dma@ﬂﬂw@%ﬁﬂgﬁymdﬁSm%hﬂﬁﬂwﬁ%hﬁdﬂﬁbdhﬁﬁﬁP@ﬁﬁ@m$%9%%ﬁF@Wh€onpr|ses

-plasm qﬁn«%@fo{; ﬁ?g% 0p equcség%el%#mv’l% 10%3%&% tishe: do@@got‘?ﬁﬂ“@%c%ﬂ The encoded

function ent o nprises a polypeptide having
si mi | arlingra fuspansiow of dsils lop gicalhire ateelly nya m@ﬁc eropadimay theotissiecls GHRH

po' ype%ﬁécﬂﬁ%orﬁéhem%ﬁn"aﬁm&&%ﬁboﬁ’lﬂﬁh {E? P9k g{u@&;{umﬁec&t tkﬂfé&t | s encoded

t he nuc d expression construct an “thi's invention
corrprl Qwamrremgmm that i thers tareu G rbesic wisgubs & Qariwﬁal Beepitbelsioy; 33 f ol | ows

(Segl D # ectnf o m)J(Z D ldFm-Ig-Iﬁ? @%%qexgnd%aé% uscle 3&@ QGA- OH

wher ei 10 bwng C arr st cs I's a Dor
L- i sondgissuef It hepeafic mﬁ:odmnu;lthbyneﬂmdmd(cﬁxhiio)s;,t:omrardﬂmetﬂeditortmnﬁéﬂdf); X2 is a

D- . " A" , | H n \/" , . | .
P Ty d PR BTG RB iin acid A anine (&) or glyaine

'C'G ); X4 is a D-or L-isomer of the amno acid nethionine ("M), or

| euci ne (" LIOLI6IXS The termD¥therapbuticodament” b usdddiersin qompeisss dugleie eeié (" S") or
aspara C. re A s of am no
acid s%éﬂ%ﬁ%es %“ﬂfgﬂﬁﬁﬁm 9@9#@%&%?§%é bi dmggggﬁhé%%iéa eneg that are
usef ul it the atthf moleculae hiblogywill recognies thatt texthérapeBegpleDitnt By iBdede[Bt 3, Seql D# 4,

and Seql Ci fIC embodi nent e encoded.,.(H functi ona
bi ol og?c?ﬁlé'(ﬁtﬁ#t\?glpm O Heres n?rgnslgfne ‘ME’Oe’éJg qgvﬁc?ioﬁoPn%n :k‘GH') secretion

in a subject that has received the nuclelc aci d expression construct. 32
12 June 20001¥9 OSYIIBMO‘UWSUMB@@QG@QH{f@&@B]ﬁWHPMh mpedeic want i ng to be

bound B¥iqtREQcYkar e%b' bdnke eﬁsﬁrlehé ﬂh{‘ce%xs %gﬁ%ransﬁ&taa}éﬁsthe nucleic

acid expressi on cons ruct can acilitated ectl on-
facilitelli ng pol ypeptide. In specific enbodi rrents of the invention, the
transfection- facilitating polypeptide conprises a charged pol ypeptide such

as poly- L- gjgyi@mat e térﬁL%@tofAQQEmrheﬁﬁl%ﬁh 18 fanf Phichd inbCiblivdr§ly ent i on
Corrprl se conposi tions that
nucleic acid into a cell or orgamsm. Examples include plasmid vectors, viral vectors,

| liposomes, or cationic lipids.

[0119]  The term “viral backbone” as used herein refers to a nucleic acid
sequence that does not contain a promoter, a gene, and a 3’ poly A signal or an
untranslated region, but contain elements including, but not Hmited at site-specific
genomic integration Rep and inverted terminal repeats (“ITRs”) or the binding site for the
tRNA primer for reverse transcription, or a nucleic acid sequence component that induces
a viral immunogenicity response when inserted in vivo, allows integration, affects
specificity and activity of tissue specific promoters, causes transcriptional silencing or

poses safety risks to the subject.

[0120]  The term *“vascular pressure pulse” refers to a pulse of pressure from a
large volume of liquid to facilitate uptake of a vector into a cell. A skilled artisan
recognizes that the amount and duration of the vascular pressure pulse is dependent on the
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useful for retarding the growh of abnormal cells, tunor progression

reduction, prevention of kidney failure, reduction of nettsiumsei2806and
i ncreased survival in cancer-bearing animals. The conposition of this
Jinvention conprises an effective anmount of a nucleic acid expression

- const rucWaiae7@®ncodes a grow h- hor none-r el easi ng- hor REHESEBEIRH")  or

functional biol ogical equival ent thereof, wherein delivering and subsequent
expression of the GHRH or biol ogical equivalent in a tissue of the subject
- is sufficient to retard the growth of abnormal cells, pronote tunor

' progreSrssue,nsaeeelm&mremhl hepltevethe rdcipimeynifoel pad Burthermare kmaws be 0 survival in

cancer - earln % I c enbodinents of this invention are
t eteré: ? %

di r ect &6°VEWA |cu jes of tunors and cancers (e.g. adenong,

car ci nong,; Ieuken1a ynphona | ung tunor, mast cell tunnr mel anong,;

sarcome; an@1ZWl i dThettcanVs9t0r” powsedheraim eefers tos eppetmction coppiissd 8% pr essi on of
the GH n is sufficient
to ret ﬂlcf’('-:)g WQ{eﬁii%v&%@ h]to CEJ%nor ma %lrb(fgg?%tégﬁ%ﬁggﬁ%&%%ﬁ?esm on

r educt iacid sequcmam thiet citle A Yeafiot maseqontamdnulmwt genstic eemsptspasitionally cancer - beari ng

ani mal s, ' | so ne, osition (i.e

- nucleic %%quen rogggtlggﬁrifégﬁgrtnﬁe%gsw .tﬁ%ékﬁlt%@%%?ﬁgggdnw&? g‘%ﬁg a plurality
of el ectssatasn betranscribell ent whentnessssaxy, trandlged tiahé transferigd cﬁJJE)I Ehege aci d

expressj on construct .to,.the eI ec&ed , I nt er poses the
plurali ki’le’étf 2k ORI &’e@nk (2 TR A8 %sig’?l?\v'é&%f cr%ff’ﬁgq?r%é&?&ng pul se (e.g.
el ect r itadlchnthins bihef sied métrmationi memsery tv procdare earecofmisiiret swicicined ti ssue where
t he :Lgl e*c aci d expression construct was delivered. However, the

cel | -t PEFOIERBIRY pul se need not be an electrical pulse, a vascul ar
pressure pul se can also be utilized. Electroporation, direct injection,
gene gun, o012l d Perterncivestisghisamseirsrein ia defingll 9ndasestd bedysisiaht f i ¢

enbodi { o, deliv e or bi ol ogi cal
caui varrBmeer R S R S f SRR e it SRR Rt s 0 0029
rrﬁrrrral ghin.egpeciallyn dififfxrult far pnngnts H‘ith pmg&&jveaiiscm sachnasurgmcer 34%1%31030 a nmonkey, a
sheep, oa

PCT/ US(}% g%gbf ﬁ%m %531 S‘fals%lna %{%81% ﬁﬁ@se%g&%ﬁy\geﬁ es to a

pl asniid-nmedi ated suppl enment atlon met hod for the treatnent of anem a,
wasting, tul23]gr dwehaspéctnofithe cuttgns faventioncpertaias dmeymathed usefel Bhd/ or life

oni on cRavRE e dyBABRERaL b ot BOLERE wiibBehRpGhiol u 2 concl f1on 11

cancer-bearing animals, The method of th1s invention comprises treating a subject with

'_plasmld mediated gene supplementation. The method comprises delivering an effective
amount of a2 nucleic acid expression construct that encodes a growth-hormone-releasing-
hormone (“GHRH™) or fimctional biological equivalent thereof into a tissue, such as a
muscle, of the subject. Specific embodiments of this invention are directed toward
particular types of tumors (e.g. adenoma; carcinoma; leukemia; lymphoma; hung tumor;
mast cell tumor; melanoma; sarcoma; and solid tumors). The subsequent in vivo
expression of the GHRH or biological equivalent in the subject is sufficient to retard
tumor growth, and retard cachexia or the wasting effects that are commonly associated
with tumors. It is also possible to enhance this method by placing a plurality of electrodes
in a selected tissue, then delivering nucleic acid expression construct to the selected tissue
in an area that interposes the phurality of electrodes, and applying a cell-transfecting pulse
(c.g. electrical) to the selected tissue in an area of the selected tissue where the nucleic
acid expression construct was delivered. However, the cell-transfecting pulse need not be

an electrical pulse, a vascular pressure pulse can also be utilized, Electroporation, direct
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bl ood corpuscles or of the total anpbunt of henoglobin in the bl oodstream
resulting in paleness, generalized weakness, etc. of the RbjrecoisWasti ng
of a subject can be defined as decreased body weight that is characterized
by significant |oss of both adi pose tissue and nuscle mass, which nmakes
wei ght g#ap3@sdecially difficult for patients wth a pCogsessioge di sease
(e.g cancer, AIDS, etc.). Anem a, wasting, tunmor growth, inmune
dysfunction, kidney failure and decreased |ife expectancy can be rel ated
to a specific disease or the effects of a disease treatnent. Mre

speci f iingjedtioy, geehirs, dmpobinpartiste Yombardinem arecelse usest i specilisrembedimpRier i ng a

het er ol .ogous nucl ej q Jen ' BR1Gzida€! €asi ng

hor m)neto %%éﬁh% ngérl‘ﬁ%%g]figed‘ﬁ%gs}’b%egoﬁls%fgﬁo%ﬁgﬁgg I ntfb(&.) the cells of the
subj ecteqtiealent ints dresubject. SEherspbjent iy thisvinvatibs Foramigesadt e de-8xdr essi on of the
encoded GHRH or bi ol ogi cal equival e e t | the nodified

cel I s dPE*%iPif ﬁﬁ)?ﬁ:ea g{%fé‘@fls?e’ arﬁtégénﬁglée %‘u@% ’Q%O%gggé%ﬁgdnéa f-the GHRH or

bi ol ogi cal equivalent thereof is regulated by a tissue specific pronoter
(e.g. muscl EN24landipesifibplemente | the onclade ocidi exprericn eapsirust 9 this nodi fi ed

| i gand-, bi ndi ' : m ukar 4-1.C Wi.C | only be active
when tﬁévegéc?ﬁnr %gtagg%écflﬁﬁdgdg?ri gand g‘?é’.‘)&\ﬁﬁtf%%ﬂprsl%@gﬁe slws-ép'g%tﬁgr nal | y

admi ni grenate; 2+ GHBH dydinstitjab biblogitil equivalint; aod a3l nitragdpedmgipn3and ensui ng

rel eas i H or bi gl agi gak equival.e e ; .fied cells can
be use?ﬁ?%g%{?“%?ﬁ%ﬁa? eﬁ’sbﬁ”ﬁgah %’n@g}-be%‘%m{llgggﬁl%ﬁ%pﬁgiﬂ/}sa%ncti on, ki dney
f ai | ur eompeseh b frmscdecdpecific prombier (etgh SPShI2dReqiRi [7Y), and|thes3idjBeof thaehe preferred
means to deliver. the RH or . bi ol,oqgi cal i.val ept nS by
el ect r SPUFSTFBRSOR SIBGF AT ﬁgﬁﬁmﬁor quoé%g%%eér}tu'k%géeg%# !I;)ﬁ wi del y used
cl i ni cablide grmtthhorherrel Lok Iskeddt4l atphs actin®’ Uy er VHY polyddenylitises ar e
supr aphysi ol _ogi cal, . ch el evated dases, of .. reconbi nant Gd.are associ ated
wi th GE1EBelo e meis aril expreesiqhEonsist oL R peation SpRESes dGOBIEt AL " 220 i nant
?HI tr ﬁaﬁ Qﬁst@lﬁiailﬁﬂéeSohﬂ aeﬂﬂll bacho:ﬁé.gprciﬁE e @y aaificlein scitl expresgieon st ﬁnce )
Bl et hen, 1995; Verhelst et al., 1997) aor ac rat e i physi s growt
and ¢l GSTtEets pRed for s ipysation LOMPHSE é%%sewwqgﬁ;dﬁéﬁ%&?gﬁ. In addition,
nol ecullaﬂaﬂaesggﬁ#ganqh& ¥ncBded \Afﬁ;cﬁsml aibiogilgal Gédlimt bilsmHRHmpmprﬁsam i nﬁl i Cﬂ.t i ons
in growth and honpeostasis, ich can. le 0 ales t that has a
r educ e ®OXBFAdE Yaving ng@lfaﬁﬂﬁ lg%PéOVF‘ﬁEIO%%?IQ&?‘%H "fthﬁ’&&?i’f'@fe% t‘?%ﬁ% et al.,
+2000; gﬁxga%ﬂavar 1RIGHHRH or k2805l V8K icA eqivalent hAISIncodell b themntednt ed side 34 12
June 200 03/ 049700 PCT/ US%Z/ 39509 effects resuntgélfgir&%cthgee fact that

t r eat meRid SRPIESIoR SRUSHAE Anhyseik {og BHOTTETEgR qoPBIIERs 40 ALY

" with a general sequence as follows (SeqID #6):

X 4-X~DAIFTNSYRKVL-X3-QLSARKLLQDI-X;-Xs-~RQQGERNQEQGA-OH

wherein the formula has the following characteristics: X1 is a D-or L-isomer of the amino
acid tyrosine (“Y”), or histidine (“H”); X, is a D-or L-isomer of the amino acid alanine
(“A*), valine (“V”), or isoleucine (“I); X; is a D-or L-isomer of the amino acid alanine
(“A”) or glycine (“G”); X4 is a D-or L-isomer of the amino acid methionine (“M™), or
leucine (“L”); X;s is a D-or L-isomer of the amino acid serine (“S”) or asparagine (“N”); or
a combination thereof Specific examples of amino acid sequences for GHRH or
functional biological equivalents that are usefirl for this invention are presented in SeqID#
2; SeqID# 3; SeqID# 4; and SegID#10. In a specific embodiment, the encoded GHRH or
functional biological equivalent thereof facilitates growth hormone (“GH”) secretion in a

_subject that has received the nucleic acid expression construct.
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basal |evels of GH and abolishes the natural episodic pulses of GH In
contradi stinction, no side effects have been reported for1z édgeddaant GHRH
t herapi-es. The normal levels of GHRH in the pituitary portal circulation
~range from about 150-t0-800 pg/m, while systemc circulating val ues of

t he hor nHE03@4%800p t o about 100-500 pg/nil. Sone pati @ATASONPIHR acr onegal y
‘caused by extracranial tunors have level that is nearly 10 tines as high
(e.g. 50 ng/nil of inmmnoreactive GHRH) (Thorner et at, 1984). Long-term
studies using reconbinant GHRH therapies (1-5 years) in _children and

el der |y hunHA2sihavaitongvwot avantingde dn dheunst bt theory |thesabilitn pf lls & #e- ef f ect s,
such as; i i L hRRgdlatric

pat i en?ggﬁ?ﬁgﬁ%&:@? %@%{cgﬁﬂg&&{%gﬁ?oﬁﬁgﬁ%éﬁl &gc}l%[%fr%ﬂgﬁre or slipping of

e
{/ htet carfadilithtil{geprdyllgpticbpi Iﬁm:sciiﬁc @xgga;&a' piteof ge iaventi@QUe) tresivetionet al . ] 1932;
itton : S . or pigs showe
t hat cgﬁﬁtﬁtﬁig ‘s)lyp?ﬂ%us?og HH%? é %%%5?%@%%%@“@5@9%@2‘? ﬁar estores the nornal

GH pattern w thout desensitizing GHRH receptors or depleting GH supplies
(Dubreui| ef0126l. , Aogigy aspees of the surteptineentips camppistiompeitions thable ee of

feed-b ' i ' ' ks HRH L66R@R1 nant protein
t.herap&gﬁgﬂ%&%@eﬁgﬁ{}@rﬁ%gk @%aﬁpﬁqﬁ’;ar%n gﬁ%@%&‘gﬁpﬁéﬁ%&er“ due to the

~ short - el idrey ffailuref redudk o metastasis, fand cloeersed omeval gnt dapesebearings per day)

intravenous, -sub : C i r QEIL | - hi gher dose)
o i ORGP GHEORERT o ipvoabl AR R o BRG pffht 00 piOE 1 OTFT COGEL)
Thus, asidaxpressioni conditoertba pncodescogbiviamrm@eRekasmpbaimone fGHRIT 3t rati on i s not

practical. A.gene tr.ansfer roach 0 . C - this
Pl acr SR o Hu B ROER e Elng R R EQTREY, 2
t her apefitiecGHRH er biohgicd equifaldaHRt-h fisue of theswbjetthie sufifdent tocretapbe cation i s

favored by t fact that the gene eDNA _and. native and ral nmutated
nol ecul%%‘%hgggb%’ggah cﬁlﬁaprﬁl(rf?t&rgﬁcgdjr?%?ss?ﬂé%ﬁﬁg n’é)ﬁ%’e&o i %@[/)ugeéi es (Bohl en et
al , 19834 inci¢hdel sarvival @tcambs-bedhiRB2gnimas) dSpebific pmbsiimeatserfthiviverther apeut i ¢
efficacy i.s rai ghtfaorward and unequiyocal . .[0130] Anmpong the non-viral

t echni &?Peglf‘?‘%h t&“&%& Pf‘ﬁ%gﬁ%f@ﬁsiog RVARYES ,am%/ RECH? I(Je%taéeqtﬁa’e%a{ on. haOf pl asni d DNA
i Nt o miakémiaj Syrsihoiah;eung MexAE Ambtv 31l amebr;S aklenombh earbored; fandi i@  DNA upt ake

. into muscle fibers after sinple direct injection hag led to relatively |ow
expresd¥Bih evel s (Prentice et at, 1994; Wells et al., 1997) In addition,
the duration of the transgene expression has been short (Wl ff et at,
1990). The [27] subieesdeqienprieviiensxpredsioni cfakheaPHRHC at i kivdegitrve been

fined .t ' Danko. and f . 1994: T i | 1996) .
(I:?g(r:] eh?%ﬁl}lvag?%%%ﬂie@aﬁtt 6?%5%5%@ 1Stm\é\9431 ‘ibtﬂcr,egarg]:hggf%%uo gh%vtrméflic elllsh Vi vo) and 35

12 Junerdd® tumor progression reduction, prevent kidney failure, and increase survival in

O

cancer-bearing animals. It is also possible to enhance the uptake of the composition (i.e.
nucleic acid expression construct) of this invention by placing a plurality of electrodes in a
selected tissue, then delivering nucleic acid expression construct to the selected tissue in
an area that interposes the plurality of electrodes, and then applying a cell-transfecting
pulse (e.g. Qelectrical) to the selected tissue in an area of the selected tissue where the
mucleic acid expression construct was delivered. However, the cell-transfecting pulse need
‘not be an electrical pulse, a vascular pressure pulse can also be utilized. Electroporation,
direct injection, geme gun, or gold particle bombardment are also used in specific
embodiments to deliver the composition that encodes the GHRH or biological equivalent
into the subject. The subject in this invention comprises a mammal (e.g. 2 human, a pig, a

horse, a cow, a mouse, a rat, a monkey, a sheep, a goat, a dog, or a cat).
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WO 03/ 049700 PCT/ US02/ 39509 subsequently to achi eve physi ol ogi cal |evels of
a secreted protein was obtained using the el ectroporationi?date0gae.
Recently, significant progress has been obtained using electroporation to
enhance plasmd delivery in vivo. Electroporation has been used very
successfwolog/049m00t r ansf ect tunor cells after injectionroirupiasiedd (Lucas et
at, 2002; WMatsubara et al., 2001) or to deliver the anti-tunor drug

bl eomycin to cutaneous and subcutaneous tunors in humans (CGehl et at,

1998; Heller et at, 1996). Electroporation also has been extensively used
in mce (Leoins] desAcHMoaﬁlly, 2082; invertias atlated . to Zmlplamuﬂqnqh#ﬂd et at, 2001),
rats (Ter a et at

t .at Fewel | et at, 2001
to delSYRP Plelﬁ'tﬁt&nafﬂ%‘fqog’ d}éfhgga el fglhegg?ig’pa%‘;nrg a va%%;@fi 0 "u"l‘lbr nones, )
cyt oki Agdultiore Ridyeefailure @ud/olife eitenspnsondie elwonisallygll gutpast. hAilmniamne rel easi ng

ccal abFRAE FERBLEYROL g Gh SkgoR BRI ro o L AR o ana

r egul atRdd s@phseks enobihe mtﬂtmm dfthetnoglotin amhmlo@dmakn,mmﬁmg in ( Dr aghi a- Akl i

et at, 1999; Draghia-Akli 02)... El ectroporati % has been
~ ext ensiPHUEISH, e Ve Fﬁ%t“ H’eé‘fzbh Witipg 0 ’éﬂﬁ“ﬁ’ﬁ feanBPER e at, 2000;

Yi N andectadd body REikht thittis SamclReRA b bigﬂﬁmdlokd\ﬂtbotﬁ’aﬂxpekeeﬁmm confi guration
'affectsthe electric field, distri IF“%E nd subseguent results (Gehl et
al ., 199ecke mesy whjeh Rakes wsigh tg%@ﬁm ‘i“Jr'h A pientsy ‘&’E’earl?r?%?fflgel ndi cat ed t hat

for a ljpkAe@NciRly, ARSE | e R, GhdR rtﬁﬂﬁsgrﬂw&h,emﬁﬁlm& idgdnmifidny  bet t er
reproduci bl e results t han external calip el ectrq F\ seaéf.‘kl?’té% The ability

of el e&idoepbilure janh decseasadnlifa Supeptrney ] b 5 ‘?getol hinge nuscl e has

been Wﬁéctﬂﬁ%%%%amﬁﬁt %51‘6%1:&%% Eﬁﬁnve‘nﬂoxﬁﬁgﬂﬂaﬁ]k @a mpthéstr d  formul at ed
with PLG or polyvinyl pyrrolidone ("PYP') has been obser d to increase gene

transf delivedng arhsteedreont gedleis yoi en@ensepieading, grofgh Bprmoge 1 %88 d in the

skel et l(ﬁﬂﬂi” emgl biiseét @b subjedORl. Munper et at,
1998) . %%ﬂgég t)o\?\g)glo?? léag%%m%gqt %gﬁﬁf g ceosr¥ Plﬂ_u ! G.wi ?I i ncrease the

transf@@natlg,rstm of gremisElE AR @W%ﬁ@rﬁqﬁgnogﬂl@@pp grbiolbgiEbss. not only
DY St Al ek PR ASecn MR @NAIS A6 Wihinihd el e I.;ﬁ?,gerqa@el | ul ar

transp nmbrane pores, but al so through ‘an active nechani sm
For exaxgéseion pb ¢ GHRS wmﬁamg@aq@@knb@@e?%te@wﬂ@d bratipge gFiE coul d conpl ex

~the ne ?nHoYe?l(é’%lﬁﬁb@fe eagd/a—ﬁ{rl al 18 t otPh 364 Hnthlhia L1 ned i Tgﬂfdot ein-protein

i nteractions en a el ectric I's applied, the surface proteins
r ever s dinding alotiainn(egn anodestlay ewvijch), m!mhwwll puly {heeactinrberofle <o, process t hat

. Subst a@&ord]ﬁ ‘M&%’ﬁg{)&?oac Eslaﬁle (P05 g Rhirfdidrbf 726 Qe s&b%lﬁz]rhé_he plasmd

suppl ene reat aném a, wasting, tunor
extracranial expression and ensumg release of GHRH or biological eqmvalent thereof by

the modified cells can be used to treat anemia, wasting, tumor growth, immune
dysfunction, kidney failure and life extension for the chronically ill subject. The preferred

means to deliver the GHRH or biological equivalent thereof is by electroporation.

[0129]  Recombinant GH replacement therapy is widely vsed clinically, with
beneficial effects, but generally, the doses are supraphysioiogicai. Such elevated doses of
recombinant GH are associated with deleterious side-effects, for example, up to 30% of
the recombinant GH treated patients report a higher frequency of insulin resistance
(Blethen, 1995; Verhelst et al,, 1997) or accelerated bone epiphysis growth and closure in
pediatric patients (Blethen and Rundle, 1996). In addition, molecular heterogencity of
circulating GH may have important implicaﬁons in growth and homeostasis, which can
lead to a less potent GH that has a reduced ability to stimulate the prolactin receptor
(Satozawa et al,, 2000; Tsunckawa et al,, 1999; Wada et al, 1998). These qnwanted side

34




growt h, imune dysfunction, kidney failure and |ife extension for the
chronically ill 36 12 June 2006 WD 03/ 049700 PCT/ US02/ 39500Jweig0e6t t hat
i's described herein offers advantages over the limtations of directly

i njecting reconbinant GH or GHRH protein. Expression of novel biol ogical
“equi val eWOIB3H497@HRH t hat are serum protease resi stan®Ctanozsesedi r ect ed by
an expression plasmd controlled by a synthetic nmuscl e-specific pronoter.
Expressi on of such GHRH or biol ogi cal equivalent thereof elicited high GH
and I GF-1 levels in subjects that have had the encodi ng sequences

del i verffects reiwdt fdnethe dick Shavifeatrthent with Fesembitppt pxegengns i SEUrelpin kAje&ct i on and in
Vi Vo | ectrqpo i ' IV OBk St he preferred
met hod%gﬁaﬂeﬁ%rj%tﬁ% f’ﬁdg;aboﬁ%tgﬂﬁgggehrd %ggélgpﬁ%egﬁgpéﬂpg{é?& tl(ealrallio’:to |1c§1n§ systeminto
t he cekb sidebffictschasa Hopreeparted fixgecombindrd GHRFthérapicsa Ae ndrpallevels@i known by a

person gki.ll.ed in the ar e d.. el ectroporati Qg . ddgP t,@m’ ne, calcium
phosphz§{§t®_k é&%ﬁ Blgnﬁya%omglﬁ%l ;tlgrrll,mn%%ré% al?%{ gc foory,o %@E extran,

~ SONi catsysmit cietlatigg vahes efxhohornpnk ¢ griotabauh $60500i pgml. Sowe pasiedf ecti | e
-bombardnent, etc.). . For example, it so: b Wel| I ntroduce the
nucl ei W@&“@%@&J%ﬂ?& t’t"ﬁé‘l‘“&’i‘f&ﬁ'@gm liaﬁe‘él\é@f@?gﬁ?rgﬁ@tstfl%ﬁgf fn‘éill ol ogi cal

equi vaI(@g\tSOthﬁﬂeﬁhnﬁhnf ' bﬁﬁdtiWGH]RH@'b y (Tlif@ﬁxex:@h lal,4984). Lnes-temibjtadids usiog fir st )

renoving the ¢ rom t he_ body. of, .t he subj or _donor,, majntaining the

cells ff Omgﬂﬁtm fherapies ﬂfSr mifnn‘&dalﬁ%%‘#eglg’m%m&%@BWﬁ@ system by a

Vﬁr i eL Ybsehce BT iR QhSsida 8 GH. sfide%ﬂé@t;, rm&g dkangd3.in fajsmf@mbmomemlr:mgﬁ ci um

phosphate, ex viva transformatjon, direct injection, xtran,

soni cath3dhpe Rfenty, g}teeaﬁ?eéﬁmt W&F@Bhyfaﬁﬂg‘%ﬁdi ayue %ﬁ@?ect ile

bonbar egedabital Frkordl .epPhphisl (OR2lidt ¢t @1, d000dwatio et 41 e99mdiitonedt glgl | s into the

original subject or. other host subject (t ex vivo net.hod The GHRH
sequené@@aﬁfuﬁ'@’oﬁq Bplicg 1 Parppog, § eeEBéH’SWhP’HE‘p g’é“c"t"B’imuB}‘s ‘8’65%‘% associ at ed

vect or 2eRbASH IEEIEEFoRI RitorRd Be hétdaPOH SRatkr vithbud deehdit@me GHRH Nt r avenousl y

or intra-arterially. Plasnid DNA parryl%t he, GHRH s,egge ce, can be
conpl exesaptoss R deplpting FHsuppliss Gubsuil (ot o AR Asdhia sypirs §&mmaple Ot r anuscul arl y,

| Nt T avQRaLSlMeQlbaSbREih AB0kRed hAASEH MEiPid] GHRAlb@MbaSntpsatéin herein refers
to the route of introduction of a vector or carrier i nto the body.

' r of .
- Adni ni Sherapy imgpi be anerpbyeplosieal (then G theragy. dlowverarsdigdo dhe shesthalixifhet ed delivery
to the b g8t il 1195 liﬁqﬁ"e;lgﬁfne Y ShrEMiBesP i aRd) ShirAkhRB, subsutddukiogul ar, the

present invention can be used for treating di sease by adm nistration of the
- vect or integnasple(reqpising 300rfald dighert dos dpisratiang greceeessaY (Bt fotlessi on of any

speci f ijggNuUGhHECer2Al d98BIYRRCEs a chronic therapy, recombinant GHRH protein
administration is not practical. A gene transfer approach, however could overcome this

limitations to GHRH use. Moreover, a wide range of doses can be therapeutic. The
choice of GHRH for a gene therapeutic application is favored by the fact that the gene,
cDNA and native and several mutated molecules have been characterized for the pig and
other species (Bohlen et al, 1983; Guillemin et al, 1982), and the measurement of

therapeutic efficacy is straightforward and wequivocal,

[0130] Among the non-viral techniques for gene transfer in vivo, the direct
injection of plasmid DNA into muscle is simple, inexpensive, and safe. The inefficient
DNA uptake into muscle fibers after simple direct injection hag led to relatively low
expression levels (Prentice et al,, 1994; Wells et al,, 1997) In addition, the duration of the
transgene expression has been short (Wolff et al., 1990). The most successful previous
clinical applications have been confined to vaccines (Danko and Wolff, 1994; Tsurumi et

- al., 1996). Recently, significant progress to ephance plasmid delivery in vivo and
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wWithin tissues at certain |evels that are useful for plasm d nedi ated
suppl enentati on. The preferred neans for adm nistration of2 hestazi06and use
of formulations for delivery are described above. 37 12 June 2006 WO

03/ 049700 PCT/ US02/ 39509 101341 Muscle cells have the unique ability to

t ake up PRAIPHM t he extracellul ar space after sinplBCI/H§262300n of DNA
‘particles as a solution, suspension, or <colloid into the nuscle.

' Expression of DNA by this nethod can be sustained for several nonths. DNA
uptake in nmuscle cells is | brther enhance ut|I|2|ng In vivo

el ect r sybwequeitlyrto aflgave Physdbigiceldeyelsoff afsorreted protsi Rlabtzined wing théy ol ves

I ncorp h g asHdxd endocyt osi s
by the%{egtfcajelt%n%c éﬁch%&’nﬁ?‘) ngﬁﬂéa% %%89% ﬁ%y%fzén Bt s pr%%?ée)l ns,

car bohylictaipestiors jondnhakct plagmid dcimrycm rvp@uﬁlds:mpgnaﬂani@ﬁ Q%ﬂmuéﬂ%d Y,%erounds The

characteris onp. V, i g char ge,
sur f ac& 8??5#"% ts‘%%%?f?cgsﬁn%ocﬁgsosah% gﬁe;gt: e%”gplﬁ%g%g (ﬁie blt((ggva(lﬂ}lzabl lity of the
vect or Mitduhirsm et hb, 200D dyt. to Geliver thel aptiewher dyfig bleemycor toudutanéoum afidinct i on as

of *f he Sthstateots REPAGH iR O8RS bl Toaf e Ao, ek BRSOLREOE D o' ent ry
i nto tbBRob&lYeen ﬁﬁnaaﬂjaus‘ed nmich @ eshoeties emb, 20820 veastet ak., RO1pVilduen nucl eus.

E ?;ﬁgégﬁekéﬁ &ne{agillso g@ﬁlltgé ‘Vxﬁﬁha(]: E@%&“W% @JZ%?%?%I;nd are capabl e

of bei agnfea&ﬁﬁpeuap gbﬁésﬁﬁt gebdedor ﬁ@hlhﬁy oPh¥mibticd Nk osenzpngsai N a nol ecul ar

conpl ex capabl e of non- coval entl nding to d eff ntly
transpé’-‘f |P®‘%ém%“§%5‘iﬁ hagmoRe.y eas%ﬂ?)‘?’&ﬁee %%@fabl e that the

t r anspehLkaid Ry \irf&ﬁéléd&@ dratioR & $MALIE AfdHgRséntie p’tblﬁisﬁgrapprmhhdi ane. See,
e.g., the foll ow ng @ | cations al]| of V\/ruch |ncI dravmngs) are
her ebyH}dH?,“oP’fSG'r‘%‘f’%&n ye@@feér%ﬁe@nh ofpins (14 1 Pat ent No.

6, 150, Hﬁéghﬁ‘-&kht&%ﬁ 1698 B%mlrmsa%taooﬁyskaﬁpmnwmm tebn Use; " (2) Woo
et al. CT/ US93/ 02725 entitled "A DNA Tr an%P é& quiﬁm and net hod of
Use", Fripusivelypised inpgdentsqnd othersymallpgingals hett g 177, 554

" Nucl ea@olé\cndﬂa'sﬁbeaﬁ&ﬁéﬁ&f thity St R troR dnfili-dHod Sffeds We Slectricdfiel®zoka et at .,
U. S. Patent No. 955,365 entitled "Sel f- Assenmbl i ng)éPoI ynucl eot i de

Del | veﬂyﬁﬂéy%qnem&wwe{l@y B et el 4999; Mikdaversialo K40k Preliinary | e
"Sel f- ﬁEQﬁtb RicRRA YHAH! for § Urb iRl hoRY, YiecdkSd1RBbdes fpivk R6hshRitly 5, 1993,

[01371 ther nethod of delrvery involves a DNA transporter system The
better reproducible results than external caliper electrodes. _

[0131] The ability of electroporation to enhance plasmid uptake into the
- skeletal muscle has been well documented, as described above. In addition, plasmid
* formulated with PLG or polyvinylpyrrolidone (“PVP”) has been observed to increase gene
transfection and consequently gene expression to up to 10 fold in the skeletal muscle of
mice, rats and dogs (Fewell et al,, 2001; Mumper et al., 1998). Although not wanting to be
bound by theory, PLG will increase the tramsfection of the plasmid during the
electroporation process, not only by stabilizing the plasmid DNA, and facilitating the
| intracellular transport through the membrane pores, but also through an active mechanism.
_ For example, positively charged surface proteins on the cells could complex the negatively
charged PLG linked to 'plasmid DNA through protein-protein interactions. When an
electric field is applied, the surface proteins reverse direction and actively internalize the
DNA molecules, process that substantially increases the transfection efficiency.

[0132]  The plasmid supplementation approach to treat anemia, wasting, tumor
growth, immune dysfunction, kidney failure and life extension for the chronically ill
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DNA transporter system consists of particles containing several elenents
that are independently and non-coval ently bound to DNA Esxlurelzeoent

. consists of a ligand which recognizes specific receptors or other
functional groups such as a protein conplexed with a cationic group that

bi nds t oWONR4Banpl es of cations which may be used EFEUSBSEPHWPne, spernine
derivatives, histone, cationic peptides and/or polylysine; one 38 12 June
2006 WO 03/ 049700 PCT/ US02/ 39509 el enent is capable of binding both to the
DNA vector and to a cell surface receptor on the tanﬁgt,cell. Exanpl es of

such elsebjeshthat is descrihed herein offsispdrntagesaierdhe Empitasipnsal digp
asi al Oq'lac%ﬁlgﬂ&? 8l & difee fo&rm ]ﬁ)@ﬁssfuﬂll Al %ﬁ@fcﬁrequawl&tmm 6- phosphat e

recept or carni |ne receptor. A second elenent is capable of
bi ndi ngl@enehemprd@smmstwembe @ﬁ@e‘i‘t‘:’ angxpressiop P PoRlehict ear menbr ane.

The nu e ety g a
transpgs&lﬁﬁe[ syg(tqé]% ﬁ g Bﬁg Egﬂfsézgﬁgﬁﬁi rane Qldbmlgé(lgﬂrrgag{ag‘n such |igand

is the tmmfd&nedmgtgéfﬁan@@euwhceswﬁm had thpeenodingtseqgeRtcdr hi st one. A
third e t bl t o nd to el enents
whi ch |Aﬁ§{}§€g %1%0 s%rra?ﬁﬁ 0? tﬂg %arrp es | nc 'ﬁ% ﬁ‘fe@gﬁ%ﬁ’gdﬁl’/‘?rus particles
such asleakeoation; uA];hopgmu M@selmblmta@dn fsghe prafetredomethod, pf inodaeingiggl uti ni n, or

the GA i de descri e t [0138]
i o B R R e ol BBl B84 S Sk cnalRRay [ 00501
whi ch &mt amd lskowlds pé dmowal by/aspszdoasskdledpmsﬂd :nf (bgpleldetroaoramnged in
unilar bil.anell a r fas nt er nal aqueous
space f %%ﬂ?lp%ﬁ?)lflﬁlap&%ﬁp e’%?ﬂ‘l"% T“é%%‘&@ﬁ m%&é’ Wangi ng in size
; rom 0. sGiﬁc_:ah@n waviag, akceplot }mﬂﬁtetl nransﬁl cﬁdili_?tlﬁfro%rbjeq:lﬂdbom’wydlimt st ul wi It houéI
ornmin i ecific.e s j,nclude the use atjonic |ipids
and coﬁ:ﬁf ggﬁ’?%%g‘?ﬁ ﬁﬁﬁgﬁ‘ﬁw‘?ﬁfﬁéﬁ aﬂﬁ?f&ﬁu hgt %‘&)ée% t he
[nggrg?ﬂ%ee@ﬂmd hlﬁﬁﬁlﬁfoﬁﬂtbldlﬁéldlal éc@wﬁlaﬂithdréoaﬂﬁ%cﬂyﬁmqthehellal‘dﬁme stitgect he cel | 3
ne deljve an als e .rrre tra enetically

engi nedW ¥t EEoyLg the (:?P?Seg%ﬂ’rﬁ 2’0‘%{ ctr‘?ﬁg?:‘?‘/’ erélg"%yobl asts may
be useduinge, t]&‘eﬂliﬁtbbdﬁﬁt!igeche nfdiélc h&iﬁeﬂw&ﬁé %rsfemb@'rzﬁvarh@yoﬁ‘llﬁiodge@et ically
“engi neered to express recortbl nant, human %@Egizth horg}.}nc(? secrete the

gr owt h SRSFOpETRECT, fipQiecianaing, fRlGHAIR PRoSPIsie, BV Pilée %% or por at ed gene
can be gt JenRd, QYBdatife Nbddit, Uicehtor ?meﬁﬁfbtihﬁansfe&icﬂp]mhﬁmbjeaﬂé s eventually -

“differentiate and fuse tQ exi sti scC
bombardment, etc.), and ﬁnaﬁy remtroduc?ng tﬂumoclhged ceﬁs mfo the original subject

or other host subject (the ex vivo method). The GHRH sequence can be cloned into an
adenovirus vector or an adeno-associated vector and delivered by simple intramuscular
injection, or intravenously or intra-arterially. Plasmid DNA carrying the GHRH sequence
can be complexed with cationic lipids or liposomes and delivered intramuscularly,

intravenously or subcutaneous.

[0133]  Administration as used herein refers to the roufe of introduction of a
vector or carrier of DNA into the body. Administration can be directly to a target tissue or
by targeted delivery to the target tissue after systemic administration. In particular, the
present invention can be used for treating disease by administration of the vector to the
body in order to establishing controlled expression of any specific nucleic acid sequence
within tissues at certain levels that are useful for plasmid mediated supplementation. The
preferred means for administration of vector and use of formulations for delivery are

described above.
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Because the cell is incorporated into an existing structure, it is not just
tolerated but nurtured. Myoblasts can easily be obtai ned {yJurnekiong nuscl e
ti ssue froman individual who needs plasnm d-nedi ated suppl enent ati on and
the genetically engineered cells can also be easily put back with out
~causing @700 the patient's nuscle. Simlarly, kecauseseyppes nay 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 t {0134 12vidsaleeceld (Bva\Ere) B1iQut0 FWiRy RCTkiSOR/ B¥A0fom it ove in

hi st ot it . . he .k ' ticall

engi ne Sstpollilfsuic e illF dtcs ST PEDNA B BL & § R RthoBE el T Y
appr oproolsi@ inte@the atuscle. AidphmsighofiaN A by ticmtts @n be sepincdfaedeverabm t he

i | at | t he b t di vi.di th ' s f th

Ger m s Dol e Rongtie ot BBt Vg L alBpfERlD | LOT NS ced

[01411 Delivery may also involve the use of viral vectors. For exanple, an
adenovi ral {085jor Daliyerhef Gomsluted DNSdveotprsrinxplvae inaerperengEINA @99 on of. t he

virus genone,.with the vecto I L | S ntion

i ncl udiq??ﬁmﬁoé)eﬁ%lfreﬁ'ofnpgxﬁf%? u%‘{c{#ﬁ%ggﬁsgg Oaﬁgfﬁ]g itdégegg?ﬂd n%&gggﬁlgek%gnd i ntroduci ng
this rasgniaclndenlipidye potvins, cartehRBABess eynilstiovhigatic wotmpoungsa ok mgeganitii s gene into
an infectiou L,ru rti.cle. . Virus fromihi el | t e used to

i nf ect CPF‘E%‘E@S‘e 6\7?‘983%15%1?%&\}}1?/80?@% EOPF‘%%W&% ﬁeh‘éw@e ot Ci n%eg tissues

| eadi nguiffre eMapactSiStios,tompositiohpdegeimine ke bidaenilnbitityeif thearedtol withisthe t e. [ 01421

Al t hough ,not.  wantin bge bound .t heat it .i.s beliaved.that in order
to profrge éfheref’gel’}l?ﬁ‘gé’%ﬁg @E{’F@#Vnr?g'?éa?%asfolbq\’/"ﬁqsh at it mgtf%glu%(%c Qt er ol ogous
nucl ei Ge@giofs onSROUERE OB intefiotufmiRnsll. Gtheradumeats efithy drmuktipriestioon system i s

mandat ed to possess | ow. |evels of basal expression of GHRH, and still
ret ai n ' oRRER caEy imotke el Iﬁf’ﬂﬁ‘ﬁ%@‘?%ﬂ‘?ﬂ SOy, g'yﬁjé%@e BII%Ssi on can be

regul ated by incorporating nolecular switch technology as schematically
di agr aned i [o1Bé]gurBelRegncanf dlsé ey tanwbussedt iDNAxampposters, Dife HV- GHRH  or

oL L S BN B B A el LY 11
6- 12 miyplyeepidenhdi ctlisf PNATiausportoty containtai mélerglat hempieneaphllé obhaet r opor ati on
o o TR o BB R, b, o
' ' membrane. It is preferable that the transporter also transport the DNA through the nuclear

- membrane. See, e.g., the following applications all of which (including drawings) are

hereby incorporated by reference herein: (1) Woo et al., U.S. Patent No. 6,150,168

entitled: "A DNA Transporter System and Method of Use;" (2) Woo et al,

PCT/US93/02725, entitled "A DNA Transporter System and method of Use", filed Mar.

19, 1993; (3) Woo et al., U.S. Patent No. 6,177,554 "Nucleic Acid Transporter Systems

and Methods of Use;" (4) Szoka et al, U.S. Patent No. 5,955,365 entitled "Self-

Assembling Polynucleotide Delivery System;" and (5) Szoka et al., PCT/US93/03406,

‘entitled "Self-Assembling Polynucleotide Delivery System", filed Apr. 5, 1993.

[0137]  Another method of delivery involves a DNA. transporter system. The

DNA transporter system consists of particles containing several elements that are
independently and non-covalently bound to DNA. Eaﬁh element consists of a ligand

- which recognizes specific Teceptors or other functional groups such as a protein
complexed with a cationic group that binds to DNA. Examples of cations which may be

used are spernine, spermine derivatives, histone, cationic peptides and/or polylysine; one
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that will reverse chronic wasting, allow the subject to gain weight, and
extend the subject's |ife expectancy. Vectors [01431 The 1®Eiune'2006tor" is
used to refer to a carrier nucleic acid nolecule into which a nucleic acid
sequence can be inserted for introduction into a cell wherein, in sone
enbodi neWOD304900can be replicated. A nucleic acid seqBeNGE#262HM2 be native to
the animal, or it can be "exogenous," which neans that it is foreign to
the cell into which the vector is being introduced or that the sequence is
honol ogous to a sequence in the cell but in a position within the host

cell n Leteinentas eacpalde bemdmgjiotlttba the SV eavie apdstoaredl svafptel rgcepfor oftbind. 40 12

J 2 04 0 ) d
Jne 20005 10 CFOARGOR STNRA IR G S ol B oo o,
frag rreratxslpglwmrowm rei:epd:oraﬂhe ﬁallalteamgtmmbe anngse-6-phaciijte r@;bnttbromgthe in a

preferr gr%txfen?b q%%)lt&e E&egsetq,n? &gﬁ: & %%a%'f'e qef"bm%mg%gﬁtt@ {}5{3 bﬁlA \)éctploan\d'tcf al sequences.

One of © 0 construct a vector
t hrougla rédepiotl asi che :clparanemebndne. ﬂ‘h@:hmul&mhgaxﬂseenpaﬁlmof@mnpﬂng andani atis et at,

1988 and Au ubel oth. inco ora ed [ ference).
[01441“’1‘??80 Bf Wﬁﬂfé?@%@ghre‘@gﬁﬁm aTrér}e@% ﬁ‘m@ g%su% %é(ﬁet i ¢ construct
conpri idtﬂgmitldaﬂﬁfgehﬁg sa@jeﬁbecﬁ@dﬂsvg(}ﬂa:ge 'Barmg&maaﬂmdﬁeAdﬁrdbhmgls ranscribed. In

some case re the nsl at to a. ei n, pol ypeptide,
or pept"ﬁ‘l’é‘gle Ofg{l“\l‘g\‘flﬁé‘? g‘@ﬁ 331& YoRiGE %“rbs %ﬂ’r‘?ﬁ% ?‘Epé‘ﬁﬁ‘i?tep{sﬁﬁﬁtl St ed, for
- exanpl gxarhpled BRIAE GG YaANviRE p&lﬂfble§ eﬁksleam@deﬁ@s&ﬂues;;epﬁxfes rélited yores. Expr essi on

-vectors can contain a vari et cont.r refer to

nucl ei &f%g %%ﬁﬁ@&g&é‘ géaﬂ%u?‘ B?I’tlfi?lgesf’?s@ﬂ &FS?‘?%WV% tchﬁ%sm bl y

transl gbdgyen of an operatively linked coding sequence in a particul ar host
cell. In addition to control sequences that govern transcription and
transl ation ctors .and ex si.on cL contai.n nucleic acid
sequences tW&¥ ser Fighon F‘%@T‘ﬁ’ﬂ‘ﬁg :l?lqoﬁeﬁqu’#dngy ORI infra. H.

Pl as nﬂd:h}éﬁch@r ﬁolio@;léﬁlenédll x@ﬁﬂésabdsmpﬁtmdﬁmqmss arramgdd e amilddlarf r agnent from a

pl asm | lL.ated far use to trans_.feet a eukaryotic cell,
parti cg} i anglaﬁ migralAqugous 5?38%#’?&“%3]{1%?’ %Eont ai ni ng

repli C@élulﬂﬂd:oﬁx@di\hﬂ@'su&ﬁﬁﬂ@'ﬂ@@&aﬂ@iﬂgdﬁ siteefrolar(.0seth sehersinmispasiies conpati bl e

vvlththe host_.c e used._in connection with_.these host The
diameter. Llplg yabe useful vscfiithout formqng l(i:posomesV\épect,lxﬁc examples mgl F the

* use of cationic lipids and complexes contammg DOPE which interact with DNA and with
" the membrane of the target cell to facilitate entry of DNA into the cell.

[0139]  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 mmscle fibers. Myoblast genetically engineered to express
recombinant human growth hormone can secrete the growth hormone into the animal's

blood. Secretion of the incorporated gene can be sustained over periods up to 3 months.

[0140]  Myoblasts eventually differentiate and fuse to existing muscle tissue.
Because the cell is incorporated into an existing structure, it is not just tolerated but
murtured. 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
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vector ordinarily carries a replication site, as well as marki ng sequences
whi ch are capable of providing phenotypic selection in trégnsiheses cells.
‘Ina non-limting exanple, E. coli is often transforned using derivatives
of pBR322, a plasmd derived froman E. coil species. pBR322 contains
genes - f WOANPIW0] | i n and tetracycline resistance and PEUESIZBIOVI des easy
nmeans for identifying transforned cells. The pBR plasm d, or other

m crobial plasm d or phage nust al so contain, or be nodified to contain,
for exanple, pronoters which can be used by the mcrobial organismfor
expr esgi@tveofn histdtyplonqyatint eiers manyA ysks. | Thed kaatinoeydas precgsyeticalls t hat any

-plasmd in t use in.t &f the present
i nvent FWGGIF‘EWQ‘?%‘B&W?EY Eﬁ??geaﬁ%ﬁ??“ tiroc efan%tﬂgapgpaéﬁﬁaaq%; or used for
t he t hakhqeh kb@tippts a8 tsefsed fodehd mmdlaﬁmmhy B! baecBeant piem! and has a
kanarryC| g@%e 2{16 ﬂ 4?. l0 June 2006 V\%c%ﬁ{%%gg]rgaatf’ﬂﬂUSOZ/ 39509

[ 01461 dyviding b ?Pil s ﬁlgtg ¢ (e PUBREEAToR

F'epl 1 con ang cont r ol sequences
t hat a{,@téﬁpﬁm&édbl e wth the host m croorganl sm can be used as transform ng
vectors in connection with these hosts. For exanple, the phage | anbda

. GEMTM | lized ector which can

be used toWﬂﬁsf@FMEWOQFY@‘EPI’%W&VS?&@% W%@%n@{]@%ﬁﬁ éﬂml LE392.

[ 0147] adenbiitabieciot@iyibe qohmmedlbymp]acmgthe Bt kagibe opthwvvww Yithouye et al .
transferase’

1985); .and pCGEX ve .use ratin GRe

(" GST" }hes"SFt%?'“énemfstf%’ ‘rsqédano lﬁ‘ée"*l?ﬂ’ &#Fegl ta |rc?n and separation or
cl eavagmieidhditassetic ﬁxﬂk‘ihteocfulﬂﬁgﬁﬁs remrﬂﬁmnmgnamelmmwecem Whncli)wghl act osi dase,
ubiquitin, and the Ilke 48] B t h el nple, E. cola,
conpri Q@%%%qq%geé%w 8?‘%(:[55 FSW%I%??F% y%%?nbg{wr?gﬁer of suitable
medi a, it tiRXAIRhe or hﬁavoﬁb@:tﬁ;ﬁ@de&ﬁ@ﬂem mmfushiaeieachng)mmmawn pfotein in
certain vectors nmay be induced, as would be understood by those of skill

in theﬂ?&r&me%@ee‘éﬁlﬁl%%%diﬁgr&e‘ée host cell with an agent specific for certain
pronoters, eg., by adding IPTGto the nedia or by switching incubation to a
hi gher ten[pmptummufghm“wmhgwﬁemguﬁdmgtham éﬁsjlmliéxmdﬂ'atiiltgrdeher peri od,

0ot L)l S5 2 0, B S BRLAE RS Rl cort gt o
pr onot géquérkestinGRikAiDh reglian g eRprbssion spstane di mmdafed do posséseilay aci d

levels of basal expression of GHRH, and still retain a high ability to induce. Thus, target

gene expression can be regulated by incorporating molecular switch technology as

.schematically diagramed in Figure 9 and further discussed in Example 1. The HV-GHRH

ot biological equivalent molecule displays a high degree of stability in serum, with 2 half-

life of 6 hours, versus the natural GHRH, that has a 6-12 minutes half-life. Thus, by

combining the powerful electroporation DNA delivery method with stable and regulable

GHRH or biological equivalent encoded mucleic acid sequences, a therapy can be utitized

~ that will reverse chronic wasting, allow the subject to gain weight, and extend the
subject’s life expectancy.

L VYectors

[0143]  The term “vector” is used to refer to a carrier nucleic acid molecule info
which a nucleic acid sequence can be inserted for introduction into a cell wherein, in some
~ embodiments, it can be replicated. A macleic 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. .
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sequence at which initiation and rate of transcription of a gene product
~are controlled. It may contain genetic elenents at which t2dume006y
protei ns and nol ecul es may bi nd, such as RNA pol ynerase and ot her
transcription factors, to initiate the specific transcription a nucleic
aci d seqwerded970bhe phrases "operatively positioned," ‘Popesaispisel y |inked,”
"ynder control," and "under transcriptional control" nmean that a pronoter
is'in a correct functional |ocation and/or orientation in relation to a
nucl ei ¢ acid sequence to control transcriptional initiation and/or

expres Sﬂeétﬂrsoihcl?dbaﬂaﬁxﬁdweﬁmﬁds, [vﬁﬂs‘é@lbaéteﬁﬁphngﬁ; ening Emiiu?,layd laspr i Sﬁs a )
sequence that fupctipns to Si t.i.0 the start g ynt hesis. The
best k{BHAS e&%?ﬂbﬁ@ 2 S aﬁ@m{tﬁ a{;ﬁ’f‘ﬂmﬁfﬁ’}?‘?sa%ﬁt ?r‘%')’ or?é@g@o%oters | acki ng
a TATApR@red SmBdiliasn the Qéctd xoutithssubstdneialpr mmikseqenses.t Dee ofskithim| i an t er ni nal

deoxynucl eoti dyl transferase gene and the pronpter,for t SV40 | ate
~genes, 1§ ¥F Jopid: b wpll sEHpPed VR rPIRINE ?Pf%“@ttgﬂ‘%is@édaf‘féeé?’?gﬂaé‘}: ps to fix the

pl ace @dchhifiel (] %7 exddpld, 2vidniite A0QG 1968 Qad Q4SWHRI0 &I/ 198926509 Addi ti onal
pronoter elenents regulate the frequency of transcriptional initiation.

Typi calegporaiee dereinbuTeligenstled in the region 30-110 bp upstream of the start
site, although a nunber of pronoters have been shown to contain functional
el ement's dopomst] r earke aérnit ‘RpressioA vector” treferato wey type 6 glnetingonstnddi ng sequence

"“under the, contraol, of' pronmoter, o asifion 5 end of the

t r anscFOPEISE & mplpie a6 B?a@”@i tg‘éa }éﬁﬁcﬁ@%ﬁr"ﬁ ﬁ%“(‘ﬁ ﬁ“ﬁ’f‘?‘%’ ﬁ‘il Pﬁr‘*%’a% PR f r ame

" ?lesiRtmaﬂb' ltealflcs@'te- tﬁenj[t_raﬁélat&ff ih%oadlﬁoteih,md elﬂfds,rmltpqstide.Thmﬂi'eu ptsy e?mt' hpr onot gr .

stimul at es ranscriptio e ono expression o e encode

RNA. [é@mﬂe%%@swfﬁwﬁ@%@é?ﬁ%%% P‘ﬁ@%ﬁ%ﬁ‘“‘i"ﬁ‘*@ﬁ&ﬂi‘?"r‘ Sis flexible,

SO t haby rifsQHBY. eEx résEieh vQord SanPdoBRBY ¥ @8icWnETealt@Iedusncey ewhinlver t ed or noved

relative to one another. In the tk promater, heg@g@m . between pronoter
|':¥Ff‘§r@

el enenteferda pugleic agid pegueness neepssasoion He Agaserptioapeg pos Y88%ins to

decl i ngy oLERARNY 1Bte®Bodi} SeficAi0h & parfidulABOREE UDadditionnelicwitelial el enent s
can function either cooperatively or independently to activate
t r ansc Fegpencenthat gOYES HBRETIPtiPn AnG Tanslalion Gectpis and BFPIESHOR SpHFUHERY on with an

" enhanggiain nuddll £l LQERLES thhiQefre Giher MdibiGs WD MdakOdacrbedmpace invol ved in

‘the transcriptional activation of a nucleic acid sequence. [0152] A
pronoter may be one naturally associated with a nucleic acid sequence, as
may belebt lﬁ%dﬂﬂﬁc‘i"%l ating the 5 non-codi ng sequences | ocated upstream

[0145]  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, . coli
is often transformed using derivatives of pBR322, 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, The pBR plasmid, or other
microbial plasmid or phage must 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 derived from pBlueScript KS+ and has a

kanamycin resistance gene.
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of the codi ng segnent and/or exon. Such a pronoter can be referred to as
“"endogenous."” Simlarly, an enhancer may be one natural | yiassecioased with
a nucleic acid sequence, |ocated either downstream or upstream of that
~sequence. Alternatively, certain advantages wll| be gained by positioning
t he codiwgosaor®i c aci d segnent under the control of BCT/USROH$ nant,
synthetic or heterol ogous pronoter, which refers to a pronoter that is not
normal |y associated with a nucleic acid sequence in its natural
environment. A reconbi nant, synthetic or heterol ogous enhancer refers al so
to an enhar{gp46] notin naditiad, lphiage ass@e icattaningir¢phicen andalontrad s@pemessequence in its

nat ur al, envi ron t..,Suc ronoters or .enhancers.may | 1ge pronoters or
enhancg}agarSf’mBP/‘{{’girg ‘E%@Efﬂosgﬁjéfrﬁf%ﬂﬁ?le%b%}megﬁﬁgrﬁ%s Ol%‘%‘ givgi:g+ra ed from any
ot her ud;xmbtgif?%thpﬁe@é(ﬂqswotﬁoﬁimPIe,ukeaphagé hmbderEM“éﬂﬂmay llmmﬂs'ecc’s o][ d_e][lpancer S
not "natura occyrring," Le., .contalni I fferen enents o I fferent
transci“i‘ﬁ?]?“?%%qec‘?“ét@’i‘ﬂ“hf 83 verign g ‘faniﬁwcggogfﬁ'fs&ﬁ’g‘ﬁsic@ﬁﬁ?&aﬁst er expression.
For exmmplq,mwmpg, thaft are nost corrm)_nl_y u_sed i n reconbi nant DNA
~construction include the [i-lactamase (penicillinase), |actose and

tryptophan ) opot er tens. In additi to 4 J 2006 WO

03/ 049700 F{éil‘;@so%rflg Olifefﬂfélzf?&' NG PEreE Bﬁgecgcgsqiéensgsevo " pronmoters and
enhanc ¢9ss);ayd pGEX ivedbisyfor we iigenteng ghiyhide Hroskmed “GSihsplibde onbi nant
cloning and/ar, nycleic acid anpJification.techn V.. dncl.uding PCRTM in
connec{USER PRTIERS #’ﬁéatﬁro‘?%@%qt’f’? g%ss rgtéqno‘gecdeaﬁgge%tﬁ%gggbfﬁ% “Patent  Nos.

4, 683, 2%tk thosB 38h BQAlactoadke, uiaaih eidthetikdier ei n by reference).
Furthernore, it is contenplated the control sequences that direct

transcriptigon and/ or expressjon of sequencges wthin, non-nucl ear organelles
such as ni t[ﬁm ndﬁaﬁ'ien%ﬁ:iogr‘iﬁgﬁl’ Eﬁt?‘am t RS (CHRERE SIS AL TBE D1 oyed as wel | .

[ 0153] vévedrréloyim in dnyWif b bhurbiger bmaan&dﬂ, foremzhyly, 1B. (Thoemptessiorand/ or enhancer
that eff ctive{),y directs the expressi j

on of fhe seqnent,in the
or ganeP} e respmbingng grotein fu;cgtqin veclgpsJugy be 8“8?‘%3?11”%%‘8@@%"?@” expr essi on.
Those @fossSkf kil i theh e, Ayt cobfactiiB|aCEdst adll with GnOgynt GpEificafot Yertaliow t he use of
pronoters, enhancers,  and ce

Il type copbi nations for rqt.ei n expression,
 (see, POMOELa@sPYSHHEIBRUde thyrmergger by meitrhig ng ﬁ‘oﬁégéﬁi’ﬁ’ﬁﬂl ref erence) .
The pr oipt@fe. SAR: QYBF g bRferk IS fubthdr} _v,lt@od, béslpoReRed 2 aud | nduci bl e,
|

and/ or usSeful under_ the appropriate con ions to, direct high |evel

‘expr es 4 bithesells #ie collepied biteaisifarion aabwasbed to remy residugl Ledign ant ageous in the
| ar ge- scal e producti on of
'I[I. Promoters and Enhancers

[0149] 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
mucleic acid sequence. The phrases “operatively positioned,” “operatively linked,” “under
confrol,” and “under transcriptional control” mean that a promoter is in a correct
fimctional location and/or orientation in relation to a mucleic acid sequence to control

transcriptional initiation and/or expression of that sequence.

[0150] 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 late

‘genes, a discrete element overlying the start site itself helps to fix the place of initiation.
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reconbi nant proteins and/or peptides. The pronoter may be heterol ogous or
endogenous. [0154] Additionally any pronoter/enhancer conbihairie@oobéas per,
for exanple, the Eukaryotic Pronoter Data Base EPDB,

http://ww. epd.isb-sib. ch/) could al so be used to drive expression. Use
~of a T3, WDA3e#7@P6 cyt opl asm ¢ expressi on system i s amorise/3piowon from
certain possible enbodi ment. Eukaryotic cells can support cytoplasnic
‘transcri bacterial pronoters if the appropriate bacterial polymerase is
provi ded, either as part of the delivery conplex or as an additional

genet i cAdditiunels pionmtes Osdanentsc teguf@] Bl fidquirog sofl tmmsdriitionals tnitiation. | i mi t i ng
exanpl es _of .el ement s/ pronoters. t may be enpl.oyed,. i context of the
pr esen?ﬁl'prlﬁ?g%tﬂ%ﬁ%?m °8£?‘j‘e)1§@?céf%m? E‘Z’E &??r%’gl?’la%r? sga?t *ﬁﬁlﬁ.ﬂhéll%gfe 2 provides
non- | i nininibagofpxanaidrelave bech Bhowei tal @nigindiretidng] elsduinshloamareae gl s of a
nucl ei c_aci.d sequence, that can be act]jvated in response to a specific

st i mul u¥art e B oFFTE R O H’&/%?“eﬁ??héﬂ‘ﬁ%éﬁleﬁa%t@ﬁ@w ®ePRel evant

Ref er ensRgiohd W35 @nd U {rihs Y irfEREibmsife HRTHS Gghsekptionsl rkddgltiagbai n 44 12 June
2006 03/ 049700 PCT/ US02/ 39509 TABLE 1 Pronoter and/or Enhancer

Pr onot eidornsirgine’cofites. o/ #ht therelfoseroprematery - The| "psiveae piremotef $omBiey and/ or DQ

-Int erf_%ﬂg&i}’gﬁﬂqﬂ% %dﬁ:rdn%&re%ﬁ@%%ggﬁh ag&gﬁ@NAWC Cass Il 5 MHC O ass
( ;

11 BLA- awanoto et at; wanoto et al., 1989) Miscle

Creatine Kinase (MCK(Horlick and Benfield, 1989; Jaynes et al., 1988)
[0151] = The spacing between promoter elements frequently is Tlexible, so that

_promoter function is preserved when elements are inverted or moved relative to one
another. In the tk promoter, the spacing between promoter elements can be increased to
50 bp apart before activity begins to decline. Depending on the promoter, it appears that
individual elements can function either cooperatively or independently to activate
transcription. A promoter may or may not be used in conjunction with an “enhancer,”
which refers to a cis-acting regulatory sequence involved in the transcriptional activation

of a nucleic acid sequence.

[0152] A promoter may be one naturally associated with a nucleic acid
sequence, as may be obtained by isolating the 5" non-coding sequences located upstream

- of the coding segment and/or exon. Such a promoter can be refefred to as “endogenous.”
-Similarly, an enhancer may be one naturally associated with a nucleic acid sequence,
located either downstream or upstream of that sequence. Alternatively, certain advantages
will be gained by positioning the coding nucleic acid segment under the control of a

recombinant, synthetic or heterologous promoter, which refers to a promoter that is not

normally associated with a nucleic acid sequence in its natural environment. A
“recombinant, synthetic or heterologous enhancer refers also to an enhancer not normally
associated with a nucleic acid sequence in its natural environment. Such promoters or |
enhancers may include promoters or enhancers of other genes, and promoters or enhancers
isolated from any other virus, or prokaryotic or eukaryotic cell, and promoters or
enhancers not “naturaily occurring,” i.e., containing different elements of different
transcriptional regulatory regions, and/or mutations that alter expression. For example,
.promotcrs that are most commonly used in recombinant DNA construction include the
B-lactamase (penicillinase), lactose and tryptophan (trp) promoter systems. In addition to
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Preal bum n (Transthyretin) Elastase | Metallothionein (MIll)(Ilnouye et al.,
1994; Narumet al., 2001; Skroch et al., 1993) Coll agenase1Almgnogert et
al., 1987; Tronche et al., 1989) a-Feto otein y-d obin d obin(Tronche et
at, 1990; Trudel and Costantini, 1987) c-fos c-HA-ras Insulin(Gernman et

al ., 199%0@&W%ebn et at, 1991) Neural Cell Adhesion WEIL&SW8509CAM a, - Ant i
sin H2B (TH2B) Hi stone Muse and/or Type | Coll agen 3 ucose- Regul at ed
Proteins (GRP94 and CGRP78) Rat Growth Hornone(lLarsen et at, 1986) Human
‘Serum Ayl oid A (SAA) Troponin | (TN 1lin et at., 1991; Yutzey and

Koni ec zmgducin® e@jeiPheid stquenciee] mewiotays and lantragsrotyntheisally, Sequances 1989) ( PDGF)

Duchen ] t . ; A0t techh: ., 1996) S V40
Pol yoma Ret iwgo\lz}ll.u%g 5 esi %éo%i&%ér?é | raﬂ‘?gi@glg‘t" Ija%?gm%ﬁﬁcl r use olééy,
including PCR™, in connection with the compositions disclosed herein (see U.S. Patent
- Nos. 4,683,202 and 5,928,906, each incomporated herein by reference). Furthermore, it is

contemplated the control sequences that direct transcription and/or expression of

sequences within non-nuclear organelles such as mitochondria, chloroplasts, and the like,

can be employed as well.

[0153])  Naturally, it will be important fo employ a promoter and/or enhancer
that effectively directs the expression of the DNA segment in the organelle, cell type,
tissue, organ, or organism chosen for expression. Those of skill in the art of molecular
biology generally know the use of promoters, enhancers, and cell type combinations for

‘_ protein expression, (see, for example Sambrook ef al. 1989, incorporated herein by
reference). The promoters employed may be constitutive, tissne-specific, inducible,
and/or useful under the appropriate conditions to direct high level expression of the
introduced DNA segment, such as is advantageous in the large-scale production of

recombinant proteins and/or peptides. The promoter may be heterologous or endogenous.

[0154]  Additionally any promoter/enhancer combination (as per, for exanmple,

.the Eukaryotic Promoter Data Base EPDB, http://www.epd.isb-sib.ch/} could also be used
to drive expression. Use of a T3, T7 or SP6 cytoplasmic expression system is another
possible embodiment. Eukaryotic cells can support cytoplasmic transcription from certain
bacterial promoters if the approptiate bacterial polymerase is provided, either as part of the

delivery complex or as an additional genetic expression construct.

[0155]  Tables 1 and 2 list non-limiting examples of elements/promoters that
may be employed, in the context of the present invention, to regulate the expression of a
RNA. Table 2 provides non-limiting examples of inducible elements, which are regions of

a nucleic acid sequence that can be activated in response to a specific stimulus,

TABLE 1
Promoter and/or Enhancer
Promoter/Enhancer Relevant References
Immunoglobulin Heavy Chain '
Immunogiobulin Light Chain




. Human | mmunodefici ency Virus Cytonegal ovirus (C(Boshart et al., 1985;
- Dorsch-Hasler et al., 1985) G bbon Ape Leukem a Virus Synt{®eiire 2006cl e
specific pronoters (Draghia-Akli et al., 1999; Dragbia-Akd et al., 2002; Li
(c5-12, cl-28)etal., 1999) 45 12 June 2006 WO 03/ 049700 PCT/ US02/ 39509
TABLE 2 WOHR@#790 nducer El enent | nducer M || Phorbol ESCEUSEBIAY Heavy
metals MMIV (nouse manmary G ucocorticoids tunor virus a-InterferonPol y(rl
x | Poly(rc) Adenovirus 5 E2ElI A Col | agenasePhorbol Ester (TPA)
Stronel ysi nPhorbol _Ester (TPA) SV40Phorbol Ester (TPA) Mirjne MX
Genelnyerferon, Newcastle D sed@BL¥ilrus GRP78 GeneA23187 a-2}{ Macro
obul i njL-6 Vi menti nSer um NGinéierand/od ErBenver H- 2x bl nt er f eron _HSP70E1A, SVv40
Lar ge Torbmbter@aiantd Ol | T er I nPhpRdodnt Eeddrences TPA Tunor Necrosi s Fhctor aPMA
Thyr oi §IT6el Rastpadrl Ng Hor none [Thyroi d Hor none
HLA DQ a and/or DQ B
B-Interferon
Interfeukin-2
Interleukin-2 Receptor
MHC Class I 5
MEC Class I HLA-Dra .
fi-Actin (Kawamoto et al., 1988; Kawamoto et al., 1939)
Mauscle Creatine Kinase (MCK) (Horlick and Benfield, 1989; Jaynes et al., 1988)
Prealbumin (Transthyretin)
Elasiase I
Metallothionein (MTIT) (Inouye et al., 1994; Narum et al., 2001; Skroch et al.,
1993)

Collagenase
Albumin {Pinkert et al., 1987; Tronche et al., 1989)
o-Fetoprotein
4-Globin :

B-Globin (Tronche et al., 1990; Trudel and Costantini, 1987)
c-fos
c-HA-ras
Insulin (German et al,, 1995; Ohlsson et al., 1991)
Neural Cell Adhesion Molecule
| (NCAM)

Dh-Antitrypsin

H2B (TH2B) Histone

'| Mouse and/or Type I Collagen

| Glucose-Regulated Proteins (GRP94
and GRP78)

Rat Growth Hormone (Larsen et al., 1986)
Human Serum Amyloid A (SAA)
| Troponin I (TN I) (Lin et al., 1991; Yuizey and Konieczny, 1992)
Platelet-Derived Growth  Factor | (Pech et al, 1989)

(PDGF)
Duchenne Muscular Dystrophy (Klamut et al., 1990; Klamut et al., 1996)
SV40

Polyoma

} Retroviruses

Papilloma Virus

Hepatitis B Virus

Human Immunodeficiency Virus
Cytomegalovirus (CMV) {(Boshart et al., 1985; Dorsch-Hasler et al., 1985)
1 Gibbon Ape Leukemia Virus
Synthetic muscle specific promoters | (Draghia-Akli et al., 1999; Draghia-Akii et al, 2002; Li
(c5-12, c1-28) et al., 1999)
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a Cene [0156] The identity of tissue-specific pronoters or elenents, as
wel | as assays to characterize their activity, is well knovnJine Z20oese of
skill in the art. Nonlimting exanples of such regions include the human
LI MK2 gene (Nonmoto et al., 1999), the somatostatin receptor 2 gene (Kraus
et al., wWO93M497mwari ne epi di dymal retinoic acid-bindi ngcTasesoiobar eyre et
al., 1999), human CD4 (Zhao-Enonet et al., 1998), nouse al pha2 (Xl)
collagen (Liu et al., 2000; Tsumeki et al., 1998), DI A dopam ne receptor
gene (Lee et al., 1997), insulin-like gromh factor Il _(Dai_et A 2001; W
et al.} 1997), and human pl at elT¥BLBdot helial cell adhesionjnol ecule-1
(Ahnenflro et al., 1996). [ 0158 }mdntiinducpr ef erred enbodi nent, ajfsynthetic
nmuscl ef plea@dt er 1S uti || Fidycer sSuch as SPcb-12 (Li et _al., 1999), which
cont ai H¥Tal pr oxl mal ser uprkesrRsE@FA) enent (" SRE") from skelletal a-actin,
multiple MEF-2 sites, MeEFHeavgmttgds, and TEF-i_binding sites, |and greatly
exceedpMMI® t (raws C magpharg nélcqoatienidsi es of natural myogenic prqnoters. The
uni quepessrvirisisuch a synthetic pronoter js a significant inpgjovenent over,
for ipBimaken i ssued patBottdxdBelred ni ng a nyogenj c pronoter fand its use
(e.g. {A&noBaiSENo. 5, 3VBIAG44) or systenms for myogenic exprgssion of a
nucl ei ECelgegiasgequence (e Bhorbd BBter @RB) No. 5.298,422), 1n a Hreferred
enbodi [éramelytime pr onot er | Biorbol Bseed(TPA) t he | nvention does not jget shut off
or redu8e® in activity si Hmrbblmfﬂf’ﬂ) bv endoaenous cellular #achinery or

f act or pMuiteMe¥ Gegk enent s : yeastieass rgsng jg sites and
enhancpERPHdienchbe 46 12 62%372006 WO 03/ 049700 PC"I‘/lR()?/ 39509 used in
accor dheeMaatoplbbutii s enboHirfrent of the invention. |n an altednative

enbodi p¥intentin a natural nyBgemic pronoter is utiljzed, and a d4killed artisan
i s awa} BMHOG st Geoddf-25bn s ulpherferpr onpt er sequences from dat abasds i ncl udi ng
t he NajH8R¥al Center for BEWt $¢9detzodhotigenf or mat i on ("NCBI") ¢enBank

dat abakProliferit he NCBI _Pubi\Blertel Esgr-TRAskil led artisan is award that these
dat abap®snaniverdsie Factor i ze@dPMd obt ai n sequences or relevant litlerature

r el at efThytaid Sthvelajingdbemine | Hkyendd Homonel V. | nitiation Signals and | nternal

Ri bosopeGBiending Sites [0158] A specific initiation signal allso my be
requi red fojolsdfi d]'heﬁtienﬂityafl&dsa&-ép@ﬁﬁc plomoteci on glesmenjs @n ovel as Fayse si gnal s

i ncl ud ATG Lnitiation n_or | acent.., .seguenc mggenous

transl g‘l F%F@fen@o ’F&f’t "%t?"gﬁa"f' B tﬁ?ﬂ%& oﬁﬁéuﬁﬁ’%ﬁ]&l %Itt ﬁ\zt I on godon,

examples of such regions include the human LIMK2 gene (Nomoto et al, 1999), the

somatostatin receptor 2 'gene (Kraus et al., 1998), murine epididymal retinoic acid-binding
‘gene (Lareyre et al,, 1999), human CD4 (Zhao-Emonet et al., 1998), mouse alpha2 (XI)
collagen (Liu et al., 2000; Tsumaki et al., 1998), D1A dopamine receptor gene (Lee et al,
1997), insulin-like growth factor II (Dai et al, 2001; Wu et al., 1997), and human platelet
endothelial cell adhesion molecule-1 (Almendro et al., 1996).

[0157] In a preferred embodiment, a synthetic muscle promoter is utilized,
such as SPcS-12 (Li et al., 1999), which contains a proximal serum response element
(“SRE”) from skeletal ot-actin, multiple MEF-2 sites, MEF-1 sites, and TEF-1 binding
sites, and greatly exceeds the transcriptional potencies of matural myogenic promoters.
The uniqueness of such a synthetic promoter is a significant improvement over, for
instance, issued patents concerning a myogenic promoter and its use (e.g. U.S. Pat. No.
5,374,544) or systems for myogenic expression of a nucleic acid sequence (e.g. U.S. Pat.
‘No. 5,298,422). In a preferred embodiment, the promoter utilized in the invention does
not get shut off or reduced in activity significantly by endogenous cellular machinery or

factors. Other elements, including frans-acting factor binding sites and enhancers may be
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may need to be provided. One of ordinary skill in the art would readily be
capable of determning this and providing the necessary signme200dt IS
wel | known that the initiation codon nust be "in-frame" with the reading
frame of the desired coding sequence to ensure translation of the entire
insert. iNpasemwomenous translational control signals ampdrisizisbssbi on codons
~can be either natural or synthetic. The efficiency of expression may be
enhanced by the inclusion of appropriate transcription enhancer el enents.
[0159] In certain enbodinents of the invention, the use of internal

ri bosogsd i@ idcbiarik Wes tiis dtioSinentd felEintential dn wssittrativecomdadimentull t i gene, or

pol yci stronic, nessages. . | el e { re.able to SS e ri bosone
scanni ﬁ@a%@VOWCQIOWW@EédM@ég&%ﬂi dhiV ey g%%q%%ghsuéﬁ.'nd begi n

t lransl tﬁioing&r%&%deﬁueerﬂ%a{ dgithes ifdialideetht atisml CSatke fircBoiechnd®gB) . | RES

el ements fraom

m fwo _nenpbers of the picornayirus famly. (pol.io.and
encephaifermatont HCBIL'Y GepBark dB*é@ﬁe %@ENPBEH“@E‘@I Fet f‘é%ﬂ]g‘ﬁﬁt@ﬂﬁ%nber g, 1988),
as el LyaQ that B5ES dhtiEsdn R HRliZE PRESIERnEIRGEL Mkt RednSasted, 1991). | RES
el ements can be |inked to heterol ogous open reading franes. Miltiple open
t eadi nép the pisest BEALYe transcri bed together, each separated by an | RES,
creating polycistronic nessages. By virtue of the |IRES el enent, each open

readi ngyf r apRiHion 3@ shdhderh Ribdome BRAlidg®ites ef f i ci ent transl ati on.
- Multiple genes can be efficiently expressed using a single

pr onot er / enjosster A spetifiamdtiatiohedgral dionglycdenemsabfor (Hcent YaBlati®at ent Nos.
5,925,565 and 5,935,819, each hereip i r.0or at e f ce). 47 12
June 28b6°YHS SPEUET 0 ‘%@Ez?%ﬁ%og‘ev&@d%?%“egﬁ%nﬁgﬁa&ﬁéﬁpes [ 0160]
Vect or seqaéted. MBloget@uatridsitionahéontioli signais, inchidhigctha ATG initigtioorvoddeat cont ai ns
multiple restriction, enzyne _siftes f ich ¢ e u LN conjunction
with sfaKdsFfo BeEeids ng?v{‘f’ QLfBEdSﬂ?@f %‘a{/%ttge 6‘?@/{@1"88‘? rfaﬁgyggg%pgﬁlg i;ee, for
exanpl @etedfi3hdReint prAding] the net&94y sighal dlais vielkhpwh ehacths dritiatibn at , 1998)
incorporated herein by reference.) "Restriction. enzynme digestion" refers
to cat §pdppisiies By B‘flt%éherTE?éP’@i‘%‘mﬁé’ @‘e ﬂ‘fﬂrﬁ%‘iﬂ ERFERE P eé‘%%?/rre t hat
funct i qRsIEoh ¥f @b eSPE fisért, CTHcRREdeh @R SrahgMtiandl veltel Sgmati ad imdiation| €. Many of
these restriction enzynes are, com‘reléicpz,i al | ¥ avai | abl e e o(; such enzynes
i s wi depdpns canchercihes sarurs ox Fasheico fIhe gificiendy ot expEessipy Pla}fP%g%&WP y, a vector is

l'i near iyg 8d iRiusioh d9EFpAIpASte trhibérploRedh®Str didien@N enzynme that cuts within the
~ MCS to enabl e exogenous sequences to be

[0159] In certain embodiments of the invention, the use of internal ribosome

'entry sites (“IRES™) elements are used to create multigene, or polycistronic, messages.
IRES elements are able to bypass the ribosome scanning model of 5 methylated Cap
~ dependent translation and begin translation at internal sites (Pelleticr and Sonenberg,
1988). IRES elements from two members of the picornavirus family (polio and
encephalomyocarditis) have been described (Pelletier and Soncnberg, 1988), as well an
IRES from a mammalian message (Macejak and Sarnow, 1991). IRES elements can be
linked to heterologous open reading frames. Multiple open reading frames can be
transcribed together, each separated by an IRES, creating polycistronic messages. By
virtue of the TRES element, each open reading frame is accessible to ribosomes for
efficient translation. Multiple gemes can be efficiently expressed using a single
promoter/enhancer to transcribe a single message (see U.S. Patent Nos. 5,925,565 and

| 5,935,819, each herein incorporated by reference).
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ligated to the vector. "Ligation" refers to the process of formng
phosphodi ester bonds between two nucleic acid fragnments, yhige 2088 or nay
not be contiguous with each other. Techniques involving restriction

enzynes and ligation reactions are well known to those of skill in the art
-~ of reconBioaM97eechnol ogy. VI. Splicing Sites [01611 MOSAWS®239598Cri bed
eukaryotic RNA nol ecules will undergo RNA splicing to renove introns from

the primary transcripts. Vectors containing genonuc eukaryotic sequences
may require donor and/or acceptor splicing sites to ensure proper
processv.ng MultigheClonimpSites pt for protein expression (see, for exanple,
(Chandler et at, 1997), herein incorporated by reference.) VII.

Ter ni nat i on[0$hQnal Bectodsl@a inclidea MES: which is e reevie aeidegion Pat copainpr esent

invention.w |l . er e ' : -1 et M onat.| ignal. A

Fer i A et ste BAP fentn bP 3 i RRGER MBI 000 - B

i nvol veekoimbinsyaechhologyt te rdigesicthd vevton {seqrfoRitampleatCadongli ebal, 1989, RNA

pol yner,ase. 1S, in certai hodi t r. I\ONpS t hat ends the
pr oduct(?o(gﬁf” 3@};3‘6%0% ?eta%Ls CIP ?%?:8 clogdog%érzllt %eﬁ%l t(!l)? e’gfe&g&'!f)er ﬁértllgdta gll? may .be

necess ahyynenligestion” rdfas modatabiie cldesge aflalneclnie ssid geldoae slith an f18188] | n

eukaryotic. syste t he t.er,m patqr reqjon r .50 ri pecific DNA
- sequend ﬁtuf‘?é nsp‘g}liwtt SPEf ‘é-l%cﬁg?lff]ﬁl@ %'ﬁgiggv%fg%&g%@%e%%%&otfﬁ%ﬁicri pt so as to
exloose 13stricfiod )eaﬁ},&&d y | icomicia];ﬂy aﬂilaglesi gmalcfof‘omc%mmo' /gii;evggaiylcé_(l)_/geggg}s?)g 0
pol ynerase to .add a stretch o 12 June . \\D. 7 U 5
oout  sagerodted therd ot pElof Py depiuis Vesfod BonereT oY RS rna
nol ecr|1@ﬁ%wdi Hlﬁﬁnzmamatltdntsaylgﬁﬁltym itd m&blaeamngghmé;smumcesytabéle and are
transl ated nore effigiently. us, in other e i t nvol vi ng
eukarygtgétg‘,1 9 the vectqsy ofeptioud retfsdo fhe Arocess o -er%gg:ﬁ%ﬂ?s%{egmés si gnal for
the cl apMaeewemélke adfiNRagnivnd, which 18ay e iy Rétk @bdtigtous wath edchethtrer mi nat or

signal _ pronotes pol yadenyl ati on of .the nessage. The term nator and/or
pol yadé‘??ﬁ#“&f‘P%‘ﬁV‘élYlP%m“é‘PWeééﬂI g@f”%“?ﬁ“’@%ﬁ&ﬁ‘@ﬂiﬂ%%tg 9 evel s and to

m ni M zg sie fdhd 9 TeabBmbihgidch®loggassette into other sequences. [0164]
. Term nators contenplated for use in the invention include any known

;Er mn?\%[oi ] f@ht‘g?ggtsegri ption described herein or known to one of ordinary
[0161] Most transcribed eukaryotic RNA molecules will undergo RNA
splicing-to remove introns from the primary transcripts. Vectors containing genomic
_ eukaryotic sequences may require donor and/or acceptor splicing sites to ensure proper
processing of the transcript for protein expression (see, for example, (Chandler et al,
1997), herein incorporated by reference.)

VII. Termination Signals

[0162]  The vectors or comstructs of the present invention will generally
comprise at least one termination signal. A "termination signal" or "terminator” is
comprised of the DNA sequences involved in specific termination of an RNA transcript by
an RNA polymerase. Thus, in certain embodiments a termination signal that ends the
production of an RNA transcript is contemplated. A terminator may be necessary in vivo

to achieve desirable message levels.

[0163] Ineukaryotic systems, the terminator region may also comprise specific
DNA sequences that permit site-specific cleavage of the new transcript so as to expose 2
polyadenylation site. This signals a specialized endogenous polymerase to add a stretch of
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i ncluding but not limted to, for exanple, the term nation sequences of
genes, such as for exanple the bovine growh hornone termMnainer2006 viral

- term nation sequences, such as for exanple the SV40 term nator. In certain
enbodi ments, the termnation signal nmay be a |ack of transcribable or
transl at M @MY lience, such as due to a sequence trun®aTIUS/395P| | .

Pol yadenyl ati on Signals [01651 In expression, particularly eukaryotic
expression, one will typically include a polyadenylation signal to effect
proper pol yadenyl ation of the transcript. The nature of the

pol yadehyit200 ArresidugnipoliAs”) fothe Heind ef thd iranscitipg. BNdopelgcules modiied uccessf ul

practice f t lavent i a bepgime oyed.

Pr eferﬁ‘gﬁl%‘}w(gg'miﬂf@witﬁc Oﬂeggg&tl !]eﬁél 4%%%%@3@%% gi&%ﬂg'n%gﬁdnal , skel etal

al pha - atier emBodifidRtsainvolstivg dvkarpotespiit is prefermad thgt thetttéerndiratoreerapiped ¥ adenyl at i on
signal , . conyeni ent and. kn to.function | § 0l AinQyssibagget cells.

Pol yad@@i‘ﬂa‘\t{’f gﬁ (#ﬁ‘?g? ﬂ%&%%taﬂ% slp 2 Plie}ég%(if thf'tl'unttlam ¥er ansgf PRt or may

faci | i padrfoteyfodpliasiin of thoapaage. Thd girmisataf anlep ipolyalenydatiohGLI66] I n order to
propagate a vector jn host cel it may .contain Qne or origins of
repl i c AR LV O AT BFTTReF feg‘?]ﬁ and w0, ipifee; Igadat?%oﬁ)%@# ]'[‘rlgthﬁucl eic acid
sequeng@gssettd moltteseqemes.cation is initiated. Alternatively an autononously
-replicating sequence ("ARS") can be enployed if the host cell is yeast. X

Sel ect abl e Scrgenahl e rkers, 01671 In cert ai | ts of the

i nventi on, @gg‘ﬂs c"geﬁf"ﬁ?q?lrfr? %{mﬁﬁ% £(;Olr(‘:’Sf’a’cnimda mgcoﬁés%lpug‘%n%?% e present

i nvent it@midsey ob aadsetiptitri ddseribed hereintor dmmwn forony pfardingryiskidllindhieragt, a 49 12 June
2006 WD 03/,049700 .PCT] USD2/ 39509 rker.in the expressij tor. Such

mar ker énﬁ%ﬂéﬂ “gl}%h@r‘gda'i‘?’ ﬁ%ﬁlg’ﬁﬁp ?g‘ﬁml%eén%lﬁtéoﬁ'g%qute%cef ﬂ%e%%é#?ﬂﬁeﬁfﬁ tting easy

I dent i fek@dyle e bofineGedwil hardidhettrmiiigortoh eirad lopniastion eequerees, such aGbneral |y, a

- sel ectabl e r s one that confers a operty.that allo for selection.
A posi FWl%:ég@P SRR, r RSFTE eﬁ‘i@"?@%?ﬂ@%@“ﬁ@%@ﬁ%%ﬁ? t he marker

al | ows 1fclrofirhricribable 6ittiapilatatM el ncea stk geduke Wen e@leaattaintatiomar ker is one in
which its presence prevents its selection. An exanple of a positive

sel ect rker 1s a.drug resistance marker. [0168] Usually the inclusion
~of a dﬁ&g‘?sg&&‘ﬁfﬂﬁnﬁr’% aids in the cloning and identification of
t ransf or man for, e the : 0S| : eonycin
! &ﬁ%%h . pRfAS vARNEGE lofd WRE Sydi@upeonycin,
pur omyci n, L@gsr]orrylgl n, ERP , Y eoctn arﬁ eﬁsﬁds%fslodl nol ?}g;rle gsef ul
 sel ect aipfhalermpoky@danylation signal to effect proper polyadenylation of the transcript. The

nature of the polyadenylation signal is not believed to be crucial to the successful practice

- of the invention, and any such sequence may be employed. Preferred embodiments
include the SV40 polyadenylation signal, skeletal alpha actin 3°UTR or the human or
bovine growth hormone polyadenylation signal, convenient and known to function well in
various target cells. Polyadenylation may increase the stability of the transcript or may

facilitate cytoplasmic transpott.

IX.  Origins of Replication

| {0166]  In order to propagate a vector in a host cell, it may contain one or more
origins of replication sites {(often termed “ori™), which is a specific nucleic acid sequence
at which replication is initiated. Alternatively an autonomously replicating sequence
(“ARS™) can be employed if the host cell is yeast.

X. Selectable and Screenable Markers

[0167]  In certain embodiments of the invention, cells containing a nucleic acid

construct of the present invention may be identified in vitro or in vivo by including a
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In addition to markers conferring a phenotype that allows for the

di scrimnation of transformants based on the inplenentatithJwk 2008ditions,
ot her .types of markers including screenable markers such as GFP, whose
basis is colorinetric analysis, are also contenplated. Alternatively,
screenabM® BAR7es such as herpes sinplex virus thym #CHES2BPHASe ("tk") or
chl or anpheni col acetyltransferase ("CAT") may be utilized. One of skill in
the art would al so know how to enpl oy i nmunol ogi ¢ markers, possibly in

conj uncti %n, wi th FACS anal gsi s. The marker used is not believed to be

i mpor t apTkerdp the sxpession vectorg Suchapaierewid goater g idsubifigle egnssitpdhiet aneously with
t he nuct¢dll ferndfing G%Eqmtiﬁ&ﬁﬁl HROE: RLAMHE the expRESdASkctEX ARAEARy, @f sel ectabl e
and screenabl e markers are well known to one of ski|l in the art. Xl.

El ect r ofsbeiable gparken i59e thif coalers propwiyolbrtraliaws fasfselegtionp rABesiive nvention, a
nucl ei Csegtelable ket #bheid WhitH tHePrBeiB o AhORML sfows oL stlectBnlWmEUE OF an
organi smvia el ectroporation. ~ El ectroporation involves the exposure of a
suspens? §pgative gelqctable yparkepnporeoinawhicly ffs \pesiseng prevastseity pelestiofi sdhar ge. I n sone
varl anté;aﬂiErler‘éﬁosﬁﬁé Mtabﬁﬁfafk@fﬂa%%lw Yéﬁhée'tﬁgﬁ%’}.ad' ng enzynes, such as
pecti n-degradi ng enzynes, are enplo eo? to render the target recipient cells
nore susceptible to transformation by eectroporation than untreated cells
(U.S. Pat end%16fh 5Usilly ths inchisin gf 2,dmg bedagtionopaskes aidy inythe elpningasyl

Al t er nalént@tation of Gaii@Rhnts Gbd SafBR, Bes MROGNIP [ RisRHRCHMebRdn, [ O
transformati on by nmechani cal wounding and other nethods khown in the art.
[0170] Pvemsmebygrgmycis DEER ARG gpesingad bistidien] g vedfid selecsshirmarkeh has been

quite pugERSs iyl - yﬂ;gg,g Ahipishegt ed with human
kappa- 50 12%&%%%%?% 0 /%33&9170 %%%g%‘gﬁa?ggggﬂgmmnoggggul i n genes
( Pot t ertraasfogpants bass@an the implementatipeofspeditione othsntypesiobmarkens ichiflisgt ed With the
chl ora L0 t ran r g T -ﬁ@ﬁﬂa | . 6) inthis
manner.rm 86121‘7)%] T eﬁuér?afér;{gyléﬁlg p gsﬁoﬁn%%o% %)qloe ect rag%%s?satafeorj?ﬂlgs believed to
be the cosigmplafed. Alt¢rnativelpsseretnable tehaymex sush ankeepea sinplex vesptbysidisee f or t he.

b . ¢ H i . 3y -. b b d
byt hecoit {0 & ARfurpinico EEREGAIR ) Bl BOUEERT onelBOLUTE %, 0% hat
cel | minticancwubbadorimowhaw st amloyinpemoiegib irerken, fossigy in cojusdiohes, after the
cel | s NaHEr RO T fKROSHE ke LRELY b LBHLET b iBhfanl’s§ 159G W A5 N ough

capable of being expressed simultancously with the mucleic acid encoding a gene product.

Further examples of selectable and screenable markers are well known to one of skill in
. the art.

XI. Electroporation

[0169] In certain embodiments of the present invention, a nucleic acid is
introduced into an organelle, a cell, a tissue or an organism vie electroporation.
Electroporation involves the exposure of a suspension of cells and DNA to 2 high-voltage
electric discharge. In some variants of this method, certain cell wall-degrading enzymes,
such as pectin-degrading enzymes, are employed to render the target recipient cells more
susceptible to transformation by electroporation than untreated cells (U.S. Patent
No.5,384,253, incorporated herein by reference). Alternatively, recipient cells can be

~made more susceptible to transformation by mechanical wounding and other methods
known in the art.

[0170]  Transfection of eukaryotic cells using electroporation has been quite

successful. Mouse pre-B lymphocytes have been transfocted with human ka_ppa-
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cell walls, which under normal circunstances, maintain a resting
transnmenbrane potential of ca. 90 nV by allow ng bi-direct2amal200eni c
mgration. [0172] Al though not wanting to be bound by theory,

el ectroporati on makes use of the sanme structures, by forcing a high ionic
flux thr¥@ga¥ilse structures and openi ng or enl argi RGTAUBEBEW®AdUIits. In
prior art, netallic electrodes are placed in contact with tissues and

~ predeterm ned vol tages, proportional to the distance between the el ectrodes
are inposed on them The protocols used for electroporation are defined in
terns Gfamuhoglobnkisgenes (Rogtek ieldlol198A) endaittheratocyigtlerye HeendrarsGotedwith or nul a E=V/ d,

i st anc X brBLb IR B eat o Ry (IR RRO H MeABRTS, 1 Cndi 1y E s

been a very inportant value in prior art when fornulating el ectroporation
protocol s fWM7Hhe Thelundedyjnsopheporamor obelectivherptintols delisved forco he cel | of the
subj ectg éa‘?:lca(ilr G50 thd Exa %&M{e@ohﬁblgﬁr%‘%s&v@é/frec@m{' c field

i nt ensi fmﬁ or a variety of protoco y applyi'ng a pul se of predeterm ned
vol t agéetiheucidated p Aporghinotednting tot e dotiddiydheoey, et avere magifesiationofles. However, a
caveat | ' | 2lg. san eaR: | i e wth

i nsul attiéezlele Dtr?t%gggda‘?ﬁ% gl,a{;f{nol\%o |0P1%8I|ng né@lgggﬂggggergy t ycreate an

el ect r ingoldcilled, affer thi celohayt bevo exnesaditd elepttiapullses. GBherechrdenduitethrapghit is the
‘current_4h LS nec ry, for successf.ul Or ot | not.electric field
per se.ceqw%jfﬂﬁl&%‘cﬁéﬁoe e]cctlr?%nb%‘ig% %%“,lt ﬁgésﬁééﬁr%%r dc%%% I'S the product of
-t he i nifex. 80 m¥thyatlewing pedieoiimal ivliemigegtion.e of the current, and the pul se
duration. Heat is produced during electroporation in tissues and can be
derived as pro o Iz G Shinm¥&Jadge and pul se
durati on. T@gﬁ ;!rot%thgf]%l‘p%a%ﬁlgF%/l%djgg@rlﬁbféﬁﬁgglre%Fecfnr%ppration are

def i nedfiha saneerstroctures, b orcing & high ivgicfine thabrigh thesesitmuttures #&d opdningler ar e dependent

noat " shiale (RATaRIES B2 pfl: SN ANE ElE e pRAASH Clafiel i iy P01 L BNCE 1
su::ces smdrv:pteldetctmﬁﬁedr mﬁhges5@roj:@ttidltah® BBOdstaiCe OB1v04H 20 cPaDidsSee/ 3_S|9_ﬁ09 Bu: sed
vol t age_el ectr | t [ e t . e ability
to |i ml?lposgée:gl %%g{ glihe %g?tﬁé%a]gs(réggoé eﬁéﬁoﬁgggg}%g&r&l&ﬁ% %e/egése&?tﬁg ef fecti veness
of any rgukienficlé inottiep occatdingto Wolftragh FH/d iwhgred(FBY axctbé fiel&; ¢V #xanpl e, pri or

art teaches the utilizati.qn of .. an array.of .sjx,needl e el ectrodes utilizing
a predéﬁ ?Wipﬂ%egV\?%%f%‘b‘gﬁfﬁlmstge‘g%t‘?n(%%%t%%péhseie}]eﬁﬁcmeeﬁectrode pairs. This

situation sets up a centralized pattern during an el ectroporation event in
an ar ea whel0&73t ondrhe etectrisfigld intensits dichas heenon ey ippoglentrielie Beior op. Excessi ve

heati ngrtofwhen formulating electroporation protocols for the delivery of a drug or

macromolecule into the cell of the subject. Accordingly, it is possible to calculate any
electric field intensity for a variety of protocols by applying a pulse of predetermined
voltage that is proportional to the distance between electrodes. However, a caveat is that
an electric field can be generated in a tissue with insulated electrodes (i.c. flow of ions is
not necessary to create an electric field). Although not wanting to be bound by theory, it is

the curent that is necessary for successful electroporation not electric field per se.

[0174]  During electroporation, the heat produced is the product of the
interelectrode impedance, the square of the current, and the pulse duration. Heat is
produced during electroporation in tissues and can be derived as the product of the inter-
“electrode current, voitage and pulse duration. The protocols currently described for
electroporation are defined in terms of the resulting field intensities E, which are
dependent on short voltage pulses of unknown current. Accordingly, the resistance or heat

generated in a tissue cannot be determined, which leads to varied success with different
' ' 51 '




cells and tissue along electroporation path will kill the cells, and Iimt
the effectiveness of the protocol. However, symetrical |l yiaguregped needl e
el ectrodes w thout opposing pairs can produce a decentralized pattern
during an el ectroporation event in an area where no congruent

el ect r opwicaBiogIoover | ap poi nts can devel op. [0175] Comrcrmisbazagot he current
fl ow between el ectrodes allows one to determne the relative heating of
cells. Thus, it is the current that determ nes the subsequent

ef fecti veness of any given pul sing protocol, and not the voltage across the
el ectr pdleed vdkamaceopm'ranadpmmbcﬂageh patdeteroiined valtipese The ahildy o linibed currents,
and pr art

e t t dosage of
curren eatWﬁl ek °?1icl)smafrgss Fllgcmﬁfésefcﬁ? rfgggasgft&l? hgﬁftggﬁeﬁp ofe T%u%g'gﬁ control ling
an nai eleatréporagionh sktagelulstngtprotocol. hEorteD{&ﬁple, pnbmwmmhesttha)utﬂize:hdees under a
threshold will . allqw one . to ndi tjons reduce cell
heat i n§™ ag?%%éséx ?ﬁé@g elg‘gqoflesdgé%lﬂ a&’ﬁ% tlp ‘i%ﬁ’(?ﬁ “iﬁ%%“ir%fﬁn‘}?%oéﬂg es into cells
more  efebtradepaitd, yrhi%imn&mma;pe(éeﬁtmhwdqﬂmﬂmngeﬁelu@iopagmnmém es. [0176] One
enbodi pent of present Jjnveniion [a over.co pr obl em by

he
provi dith HHE %0‘1“8’“@1* fRiptelpeqtipe OxFHap gpimis I‘}Eveg’gs kﬁ‘«?s%‘fe ?t?:"@t ficity

del i vecat #n@ t1ssi19ﬂo£g&41&c&opdihtibﬁ§ath Riekilleheslld, ORELHPae effftyiviesafsel y
. controlling the_ionic flux.t [ on the conduits in the cell

I NpL Ng
menbr atEPIoERt  BPuees ey Y%%P%&#ﬁkélef@d%wwggwg%wse cal cul at ed
as thecgs dﬁ@ﬂtﬁ:ﬁ a%cehﬁﬁm%d’tt@ﬁtduhﬁg 8h cledtRBoitnSRerdt G0 BreBHerk R Number of
ecl

pulses |l ivered. Thus I ¢ enbodi nent of the present invention can
del i vePoﬁgH@nt%?CEQEW%%P‘&f?R/@”EW@é‘ﬁYe o a volune of tissue along a
~plurality of paths without, causing excessive concentration of cumulative

current in pms]ona:dnﬁ&mﬁ QR chiRédt ehyw abedivéth NgedtRlids alit®at bnoOWbng to

over heating of th sue EOl??] Al t hough not Waé%érd;% t.0 b&abound by

theory,etFIFi'En%Q’Pu‘ie Celisg e Thsy s & e, cpzenh B3 et er m ne by

the nakuhsemuei: etﬂ'e&ﬁzblﬁéss 6 Sived ﬁisnﬂghﬁot%a:h,eﬁaedt the SBlife aaideh @St ance between

el ectrodes. It is desi rab?e that the vol tage p‘glpegreeaaemglfs honpgenous 52 12
d

June 28%8Tes- Sudasermse veltages dp ooty ge "[SQSE‘E’F PIORA Cor 1 ect
anpl i t 4eld. nopeRER1 &V Redob 8 detSiduRN Gk exid® Mbak$ of Burkel€ wiichI mﬂwﬁhe cells,

- whereas a low field strength results in reduce fflca¥l
el ect r BpEHERst ghibe dehpitiee| Batroparlieg oh maBlEmEgsthe Clreny & PRESYP st ance bet ween

el ectr gg@sed ﬂvocaéc@rb'nllétuﬁderr henRiRd Hilf alldv @rledto Shtyo8 biisa BehaRioaget er m ned
vol tage pul ses for electroporation. This reliance on
reduce cell heating, create less cell death, and incorporate macromolecules mto cells more

>efﬁciently when compared to predetermined voltage pulses.

[6176] One embodiment of the present invention to overcome the above
problem by providing a means to effectively control the dosage of electricity delivered to
the cells in the inter-electrode space by precisely controlling the ionic flux that impinges
on the conduits in the cell membranes. The precise dosage of electricity to tissues can be
calculated as the p_reduct of the current level, the pulse length and the mumber of pulses
delivered. Thus, a specific embodiment of the present invention can deliver the
electroporative current to a volume of tissue along a plurality of paths without, causing
excessive concentration of cummlative current in any one location, thereby avoiding cell

death owing to overheating of the tissue.

[0177}  Although not wanting to be bound by theory, the nature of the voliage
pulse to be generated is determine by the nature of tissue, the size of the selected tissue

‘and distance between electrodes. It is desirable that the voltage pulse be as homogenous
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~varied w

know ng the di stance between electrodes is a limtation to the design of

el ectrodes. Because the progranmabl e current pul se contr ol sunevaobé

determ ne the inpedance in a volune of tissue between two el ectrodes, the
di stance between electrodes is not a critical factor for determ ning the
appropri WOt ri cal current pul se. Therefore, an aPEEPHEBINL  enbodi nent
of a needle electrode array design would be one that is non-symmetrical. In
addition, one skilled in the art can inagi ne any nunber of suitable
symmetrical and non- synmetrical needl e el ectrode arrays tha{ do not

devi at & Pasgile erboLhe porieciapligde pRrespive field sfreRetinieids In the ySBEBt h of each
| ndi Vi QUR! wBlES 100 Gk dldhey ASuAiH AudA Gt NS0k | Bagee  coul d be

| nparable results. In a lon,” multiple injection sites for

the mlsriomwpetateuieyices bilizg thedigane detwsen RlectindesiioecalsplaterthollectEl ray. X | .
ReS! I | Gl ORtolghf WP robQdchftled | B1BO G ROUEOLAGL TS Bfaeq [ nvention, a

| i near ragnen I'S genera y rest I on enzyne di gestion of a

. par ent kprngrélicedistinge tESveomp elseirades isr @ dimithticm; tonthe npsjgreaf elpatrogisovi ded bel ow.
cone e g AR et oL s TR “agel acocer
Ahdl  GalmbIRNGRE bebweeh twedTctroddsyihe dSBAT Qetwibn@lbctiOMGINNET Gitikdhal GGGCCC all
GTGCACfacf%?T(g'_djete%EYhe ﬁ%ﬁﬁ)&)ﬁﬂ% € telgulég‘.-r%élfore, an alternative

embodiment of a needle electrode array design would be one that is non-symmetrical. In

addition, one skilled in the art can imagine any number of suitable symmetrical and non-

symmetrical needle electrode arrays that do not deviate from the spirit and scope of the

invention. The depth of each individual electrode within an array and in the desired tissue

could be varied with comparable results. In addition, multiple injection sites for the

- macromolecules could be added to the needle electrode array.
XTI. Restriction Enzymes

[6178] In some embodiments of the present invention, a linear DNA fragment
'is generated by restriction enzyme digestion of a parent DNA molecule. Examples of

_restriction enzymes are provided below.

Name Recognition Sequence
Aatll GACGTC
- Acc65 1 GGTACC
Accl GTMKAC
Acil CCGC
Acll AACGTT
Afel AGCGCT
- AflII CITAAG
Afl ITI ACRYGT
-Agel ACCGGT
Abd1 GACNNNNNGTC
Al AGCT
Alwl GGATC
AlwiN 1 CAGNNNCTG
Apal GGGCCC
Apal. 1 GTGCAC
Apol RAATTY
Ascl GGCGCGCC
Asel ATTAAT
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53 12 June 2006 WD 03/049700 Ava | CYCGRG Ava || GGACC AvrH CCTAGG Bae |
NACNNNNGTAPYCN BanmHI GGATCC Banl GGYRCC Ban |1 GRGCYC BbaJune@W6AC Bbvl
GCAGC BbvCl CCTCAGC Beg | CGANNNNNNTGC Bci V I GTATCC Bcll TGATCA Bf al

Bel I B111 BInl Bnmrl Bpml BsaAl BsaB1l BsaHI| Bsa |l BsaJ |
BsaW B¥«R3[0497B5gl BsiE | BsiHKA |  BsiWI PCT/US02/39509

Avai CYCGRG
Avall GGWCC
AvrI CCTAGG
Bagl NACNNNNGTAPYCN
BamH | GGATCC
Banl GGYRCC
Ban II GRGCYC
Bbs 1 GAAGAC
Bbv I GCAGC
BbvC1I CCTCAGC

- Begl CGANNNNNNTGC
BeiV ] GTATCC
BelI TGATCA
Bfal CTAG
Bgll GCCNNNNNGGC
Bglll AGATCT
BlpI GCTNAGC
Bmr] ACTGGG
Bpm 1 CTGGAG
BsaAl YACGTR
BsaB1 GATNNNNATC
BsaH I GRCGYC
Bsal GGTCTC
Bsal I CCNNGG
BsaW 1 WCCGGW
BseR [ GAGGAG
Bsgl GTGCAG
BsiE 1 CGRYCG
BsiHKA I GWGCWC
BsiW I CGTACG
Bsll CCNNNNNNNGG
BsmAl GTCTC
BsmB 1 CGTCTC
BsmF 1 GGGAC
Bsm [ GAATGC
BsoB [ CYCGRG
Bspl286 1 GDGCHC
BspD 1 ATCGAT
BspEI TCCGGA
BspH 1 TCATGA
BspM 1 ACCTGC
BuB1 CCGCTC
BstD I GCAATG
BsrF [ RCCGGY
BsrG1 TGTACA

Bsrl ACTGG

. BssHIT GCGCGC

BssK 1 CCNGG

- Bstd4C1 ACNGT
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Bsl | BsmA I BsnB 1l BsnF |l Bsml BsoB | Bspl286 | BspD | BspE I

‘BspH |l BspMI BsrB1l BsrDI BsrF I BsrGIl Bsr | BssH2HurBsXK6l Bst4C
| CTAG GCCNNNNNGGEC AGATCT CGCCTNAGC ACTGEG CTGGAG  YACGTR GATNNNNATC
GRCGYC GGICTC CCNNGG WCCGEGW GAGGAG  GI'GCAG

WO 03/049700 PCT/USG2/39509

BssS1 CACGAG
BstAP [ GCANNNNNTGC
BstBI TTCGAA
BstEII GGTNACC
BstF51 GGATGNN
BatN I CCWGG
BstU1 CGCG
BstX1 CCANNNNNNTGG
BstY1 RGATCY
BstZ171 GTATAC
Bsul6 1 CCTNAGG

- Btgl CCPuPyGG
Birl CACGTG
CacB 1 GCNNGC
Clal ATCGAT
Ddel CTNAG
Dpnl GATC
Dpnll GATC
Dral TTTAAA
Dralll CACNNNGTG
Drd I GACNNNNNNGTC
Eaecl YGGCCR
Eagl CGGCCaG

-Earl CICTITC
Ecil GGCGGA
EcoN1 CCTNNNNNAGG
Eco01091 RGGNCCY -
EcoR I GAATTC
EcoR V GATATC
Faul CCCGCNNNN
Fnu4H 1 GCNGC
Fok1I GGATG
Fsel GGCCGGCC
Fspl TGCGCA
Hae Il RGCGCY
Hae 111 GGCC
Hgal GACGC
Hhal GCGC
Hinc H GTYRAC
Hind 1Y AAGCTT
HinfI GANTC
HinP1 1 GCGC
Hpal GTTAAC
Hpall CCGG
HBphl GGTGA
Kasl GGCGCC
n I GGTACC

Mbo 1 GATC

GAAGA

3
=
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CGRYCG GWEOWC CGTACG CCNNNNNNNGG GTCTC CGTCTC GGGAC GAATGC  CYCGRG
GDGCHC ATCGAT TCCGGA TCATGA ACCTGC CCGCTC GCAATG  RCCGEMe ZDGBACA
ACTGG GCGCGC CCNGG  ACNGT 54 PCT/1JS02/ 39509 12 June 2006 WO 03/ 049700
PCTI US02/ 39509 BssS | CACGAG Bst AP | GCANNNNNTGC BstB | TTCGAA BstE H
GGTNACC WMSLBOL700GGATGNN BstN | COWGG BstU | CGCG  PCT/US02/39509

Mfel CAATTG
Mlul ACGCGT
Mivi GAGTCNNNNN
Mnl I CCTC
Mscl TGGCCA
Msel TTAA
MslI CAYNNNNRTG
MspAl 1 CMGCKG
Msp1 CCGG
Mwol GCNNNNNNNGC
Nael GCCGGC
Narl GGCGCC
Neil CCSGG
Neol CCATGG
Nde1 - CATATG
NegoMI V GCCGGC
Nhe I GCTAGC
Nla 1lI CATG
NlaIv GGNNCC
Not1 GCGGCCGe
Nrul TCGCGA
Nsil ATGCAT
Nspl RCATGY
Pacl TTAATTAA
PacR71 CTCGAG
Pcil ACATGT
PiF 1 GACNNNGTC
PiM I CCANNNNNTGG
Plel GAGTC
Pmel GTTTAAAC
Pmi§ CACGTG
PpuM I RGGWCCY
PshA 1 GACNNNNGTC
Psil TTATAA
PspGI - CCWGG
PspOM I GGGCCC
Pstl CTGCAG
Pwl CGATCG
Pvull "CAGCIG
Rsal GTAC
. Rsrll CGGWCCG

Sacl GAGCTC
SacH CCGCGG
Sall GTCGAC
Sap [ GCTCTITC
Sau3A I GATC
San96 I GGNCC
8bfi CCTGCAGG
Scal -AGTACT
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Bst X | CCANNNNNNTGG BstY | RGATCY BstZ171 GIATAC Bsu36 | CCTNAGG Bte |
CCPUPyGG Btr CACGTG Cac8 | GCNNGC Cla |l ATCGAT Dde | CIN&@200pnl GATC
Pon-1i GATC Dra | TTTAAA Dra |11 CACNNNGTG Drdl GACNNNNNNGTC Eae |
YGGCCR Eae CGECCG Ear CTCTTC Eci | GGCGGA EcoN | CCTNNNNNAGG Eco0109l
RGGNCCY WBIGRIT@AATTC EcoR V GATATC Fau | CCCGCNNNN PEmwA&éd/3bs06CNGC Fok |
GGATG Fse | GGECCGEECC Fso | TGCGCA Hae Il RGCGCY Hae 111 GGECC Heal GACGC
Hha | GCGC Hinc Il GIYRAC Hind H AACCTT

ScrF I CCNGG

SexA 1 ACCWGGT

SfaN 1 GCATC

StecI CTRYAG

SHI GGCCNNNNNGGCC
Sfol GGCGCC

SerAl CRCCGGYG

Smal CCCGGG

SmilI CTYRAG

SnaB I TACGTA

Spel ACTAGT

Sphl GCATGC

Sspl AATATT

Stul AGGCCT

Styl CCWWGG

Swa l ATTTAAAT

Tagl TCGA

THI GAWTC

THI CTCGAG

Tsel GCWGC

Tsp451 GTSAC

Tsp3091 AATT

TspR 1 CAGTG

TthillI GACNNNGTC
Xbal TCTAGA

ANNNNNNNNNT

Xem I gc G
Xhol CTCGAG

Xmal CCCGGG

Xmnl GAANNNNTTC

[0179]  The term "restriction enzyme digestion” of DNA as used herein refers
to catalytic cleavage of the DNA with an enzyme that acts only at certain locations in the
DNA. Such enzymes are called restriction endonucleases, and the sites for which each is
specific is called a restriction site. The various restriction enzymes used herein are

~ commercially available and their reaction conditions, cofactors, and other requirements as
‘established by the enzyme suppliers are used. Restriction enzymes commonly are
designated by abbreviations composed of a capital letter followed by other letters
representing the microorganism from which each restriction enzyme originally was
* obtained and then a number designating the particular enzyme. In general, about 1 Lig of
plasmid or DNA fragment is used with about 1-2 units of enzyme in about 20 pl of buffer
solution. Appropriate buffers and substrate amounts for particular restriction enzymes are
- specified by the manufacturer. Incubation of about 1 hour at 37°C is ordinarily used, but
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"Hinf | GANTC HnPil GCGC Hpal GITAAC Hna CCGG Hphl GGTGA Kasl GGECGCC
KKin 1 GGTACC Mo | GATC MoioH GAAGA 55 12 June 2006 WO 0% 04He/7Z006M e |
CAATTG Mul ACGCCGT M vl GAGTCNNNNN Mnll ccrc Msc | TGGCCA Mse | TTAA
- Msl I CAYNNNNRTG MspAl Il CMGECKG Msn | CCGG Mawol GCNNNNNNNGC  Nael GCCGGC
Nar | GCCHOE3/04%00] CCSGG Nco | CCATGG Nde | CATATG NgomMuso2GE@ECC  Nhel
GCTAGC N a Il CATG Na IV GGNNCC Notl GCGECCGC Nrul TCGCGA

may vary in accordance with the supplier's instructions. After incubation, protein or
polypeptide is removed by extraction with phenol and chloroform, and the digested
micleic acid is recovered from the aqueous fraction by precipitation with ethanol
Digestion with a restriction enzyme may be followed with bacterial alkaline phosphatase
hydrolysis of the terminal 5” phosphates to prevent the two restriction cleaved ends of a
DNA fragment from "circularizing" or forming a closed loop that would impede insertion
of another DNA fragment at the restriction site. Unless otherwise stated, digestion of

| plasmids is not followed by 5 terminal dephosphorylation. Procedures and reagents for
dephosphorylation are conventional as described in the art.

EXAMPLES

[0180] The following examples are included to demonstrate preferred
embodiments of the invention. It should be appreciated by those of skill in the art that the
techniques disclosed in the examples which follow represent techniques discovered by the
inventor to function well in the practice of the invention, and thus can be considered to
constitute preferred modes for its practice. However, those of skill in the art should, in
light of the present disclosure, appreciate that many changes can be made in the specific
embodiments which are disclosed and still obtain a like or similar result without departing

from the spirit and scope of the invention.

EXAMPLE 1

CONSTRUCTION OF DNA VECTORS AND METHODS IN ANIMAL SUBJECT

[0181] In order to treat anemia; increase total red blood cell mass; reverse the
wasting; reverse abnormal weight loss; treat immune dysfunction; reverse the suppression
of lymphopoesis; or extend life expectancy for the chronically ill subject, it was first
necessary to design several GHRH expression constructs. Briefly, the plasmid vectors
contained the muscle specific synthetic promoter SPc5-12 (Li et al,, 1999) attached o a
wild type or analog porcine GHRH. The analog GHRH sequences were generated by site
directed mutagenesis as described in methods section. Nucleic acid sequences encoding
GHRH or analog were ¢loned into the BamHI/ HindfII sites of pSPe5-12 plasmid, to
generate pSP-GHRH. Other elements contained in the plasmids include a 3' untranslated
region of growth hormone and an SV40 3'UTR from pSEAP-2 Basic Vector as described
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Nsi | ATGCAT Nspl RCATGY Pac TTAATTAA PaeR7 | CTCGAG Pci | ACATGI PflFl
GACNNNGTC Pfi M CCANNNNNTGG Pl el GAGTC Pnel GITTAAAC P2 Uure ZBEGTG P
uM RGGACCY PshAl GACNNNNGIC Psi | TTATAA PsuG | COWSG PspOM | GGGCCC
Pst | CTGCAG Pvul CGATCG Pvu Il CAGCTG Rsa GIAC Rsrll CGGAMCCG Sac
GACCTC 9dxo3lio7@CGCGG Sal | GITCGAC  Sapl GCTCTTC  Sau3&Tiusaasb&s Sau96|
GCGNCC  Sbhfl CCTGCAGG Sca | AGITACT 56 PC T/1JS02/39509 12 June 2006 WO

03/ 049700 ScrF I CCNGG

in the methods section, The unique nucleic acid sequences for the constructs used are

shown in Figure 1.

[0182] DNA_Constructs: Plasmid vectors containing the muscle specific

synthetic promoter SPc5-12 (SEQID# 7) were previously described (Li et al,, 1999). Wild

~ type and mutated porcine GHRH cDNAs were generated by site directed mutagenesis of
GHRH cDNA (SEQID# 9) (Altered Sites II in vifro Mutagenesis System, Promega,
...... Madison, WI), and cloned into the BamHI/ Hind XTI sites of pSPc5-12, to generate pSP-wt-
GHRH (SEQID# 15), or pSP-HV-GHRH (SEQID# 11), respectively. The 3' untranslated
region (3'UTR) of growth hormone was cloned downstream of GHRH c¢DNA. The
resultant plasmids contained mutated coding region for GHRH, and the resultant amino
acid sequences were not naturally present in mammals. Although not wanting to be bound
by theory, the effects on treating anemia; increasing total red blood cell mass in a subject;
reversing the wasting; reversing abnormal weight loss; decreasing fumor growth;

- preventing kidney failure; treating immune dysfunction; reversing the suppression of
lymphopoesis; or extending life expectancy for the chronically ill subject are determined
ultimately by the circulating levels of mutated hormones. Several different plasmids that
encoded different mutated amino acid sequences of GHRH or functional biological

equivalent thereof are as follows:

Plasmid Encoded Amino Acid Sequence

wi-GHRH YADATFTNSYRKVLEQLSARKLLODIMSROQGERNQEQGA-CH ( SEQiD#lO )
HV-GHRH HVDAIFTNSYRKVLAQLSARKLLODITNRQQOGERNQEQGA-OH (SEQID#1)

TI-GHRH YIDAIFTN SYRKVLAQLSARKLLODIINRQQGERNQEQGA-OH (SEQID#2)

TV-GHRH YWDAIFTNSYRKVLAQLSARKLLOD ILNROQGERNQEQGEA-0H {SEQID#3)
15/27/28-GHRE YADAIFTNSYRKVLAQLSARKLLODILNROQGERNQEQGA-OH (SEQIDH4)

[0183] In general, the encoded GHRH or functional biological equivalent

thereof is of formula:

—x,_-Xg-DAIFTNSYRKVL~x3-QLSARIG;LQDI-X;—X;-RQQGE’_RNQEQGA-OH {SEQID#6)
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SexA | ACOCWGGT SfaN | GCATC Sfc | CTRYAG Sfil GGCCNNNNNGGCC Sfo | GECGCC
Ser AI CRCCGGYG Smal CCCGGG Stull CTYRAG SnaB | TACGTA $pduite ZHO6AGT  Sph
| GCATGC Ssn AATATT Stu AGECCT Styl COWAMGG Swal ATTTAAAT Tap | TCGA
CTfil GAWIC Tli | CTCGAG Tse GOWEC T GISAC Tsp5091 AATT TsnR I CAGIG

C . Tthl 111 ®XORMEYC  Xba | TCTAGA Xcrml CCANNNNNNNNNT - GPRRGS02BPHGAG  Xmal

CCCEEG Xmml GAANNNNTTC PCTI US02/ 39509 [0179] The term"restriction enzyne
di gestion” of DNA as used herein refers to catalytic cleavage of the DNA
with an enzyne that acts only at certain locations in the DNA Such

enzymesvharein: Kalid &8-ar dsiseneg toff em amind Geidcklecterbiom dhederoupecogsistiog of or  whi ch each

s tyrosine (“Y”), or histidine (“H”); X is a D-or L-isomer of an amino acid selected from
the group consisting of alanine (“A”), valine (“V*), or isoleucine (“I”); Xj is a D-or L-
isomer of an amino acid selected from the group consisting of alanine (“A”) or glycine
(“G”); X, is a D-or L-isomer of an amino acid selected from the group consisting of

_methionine (“M”), or leucine (“L”); X is a D-or L-isomer of an amino acid selected from

the group consisting of serine (“S™) or asparagine (“N”).

[0184]  Amother plasmid that was utilized included the pSP-SEAP construct
(SEQID# 16) that contains the Sacl/ HindIII SPc5-12 fragment, SEAP gene and SV40
JUTR from pSEAP-2 Basic Vector (Clontech Laboratories, Inc.; Palo Alto, CA).

[0185]  The plasmids described above do not contain polylinker, IGF-I gene, a
skeletal alpha-actin promoter or a skeletal alpha actin 3' UTR /NCR., Furthermore, these

plasmids were introduced by muscle injection, followed by in vivo electroporation, as
. described below.

[0186]  Interms of “functional biological equivalents™, it is well understood by
the skilled artisan that, inherent in the definition of a "biologically functional equivalent”
protein and/or polynucleotide, is the concept that there is a limit to the number of changes

| that may be made within a defined portion of the molecule while retaining a molecule with
an acceptable level of equivalent biological activity. Functional biological equivalents are
thus defined herein as those prbteins (and polynucleotides) in selected amino acids (or
-codons) may be substituted. A peptide comprising a functional biclogical equivalent of
GHRH is a polypeptide that has been engineered to contain distinct amino acid sequences
while simultaneously having similar or improved biologically activity when compared to
GHRH. For example one biological activity of GHRH is to facilitate growth hormone
(“GH”) secretion in the subject.

[0187}  Large Animal Studies; Healthy Dogs: A group of 4 dogs (2 males and
2 females) were used as controls and 3 groups of 8 dogs (4 males and 4 females) were
injected with the pSP-HV-GHRH system. The dogs were injected with vehicle alone
{control), or 200meg, or 600mcg or 1000meg of pSP-HV-GHRH followed by caliper

electroporation.
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specific is called a restriction site. The various restriction enzynmes used
herein are comercially available and their reaction condi2 Jues2006
cofactors, and other requirenments as established by the enzyne suppliers
are used. Restriction enzynmes conmonly are designated by abbreviations
conposedWs¥03@43ehi tal letter foll owed by other |etter8CTU8RBeENtIi Nng t he

m cr oorgani sm from whi ch each restriction enzyne originally was obtained
and then a nunber designating the particular enzynme. In general, about 1 g
of plasmd or DNA fragnent is used with about 1-2 units of enzyme in about

20 pl of buPissi  LancgriDoss: Fifinen dpssi withespouipricowssmaigepnsigh¥ere #6%d arpunt s f or
o) ey _ o f !
L O

| ncubat'i on” of "abou : y used, but 57 12 June 2006
WO 03/ 00NB7ag pSeHSHRI Fotodoga fied o werp puthanizedt ot awow sipquest tH@ins uppl i er ' s

I nstrugtions, Affer incubation,. . ' I A FSutemoved by
ext ract¥o vmﬁhfeﬁ &f)' seﬁf(t)rq%nﬁ%nﬁﬁom géf’tlg}rl%‘)g%n e]f“%g O%/Il&%gé*ogg or%e(rzlrﬁei c acid is
r ecov eadended divedstie Thejeoadition 6 incitsioninlopr grdycirgsiat sstviehofit tidastetdhanol .

Di gesti,on with restriction enzyne be_f.ol | | terial alkaline
phosphﬁ%?@'ﬂ?ﬁ%ﬁ%@rﬁg%@gWﬁ% Iﬁ%‘rmr% agg?(atlgg ”8%’6%’%%@?8&%‘%* %r%glvent the two
restri thei sheletal masci), eds atoml blEMAddwagnidnte madem Elevenodegaimiers ng” or form ng
a closed. | opp that ul d.i npede insertjon not her . gnent at the
Fot v EPBH S (B soes Jot PRGN, BBRCTARE dpeofle  BBRME Rt UEERTGe 3 ot

f ol | onetndathefapy, radisthédgdly ofl @prbilsindrion thekapl i(en Fighreol8p d The snimals weagent s f or
dephosphoryl at | on e caqnvent.i onal I,Lbed in.the t, [EXAMPLES [ 01801
The folfé dﬁé‘&égﬁh%{’rgéhﬂg?egmfaﬁ@@%éﬁﬁggg%ﬂ?f P%Sf'gljeﬁ&g]f ?Ftreg%l enbodi nent s
01;] t hetiind peit badipletd t:Bg_hmw lhﬁtab?ioﬁj&@ﬁl&@&aﬁhﬁéksefmybyt ﬂ\l}ﬁ_s:&na)ﬁld?:ﬂhdeht in the art
that t t t

t eohni (pheiog @Ot PRabsyFs I7aSe: CAVe eGPt BERLIEE FOTPINE B THFhe pr act i ce of
the i nyenkti A8 RibdsteddHes nGRRI IS RNSipdahReud erligmbied, i tiatndak &f er red nodes
for its practice. However, those of skill in the grt sho Jdb in light of

the prEhestinic i Ge pare fimme Windgsp drereysed 24,CONCRROREY CATRGe STHE SR %% mde in the
speci f life in GRRIAHIBMHefs Moe£sBd. ANE adhicfse efiscadinREtto Hel thdrap3iedd fiotéd | | ke or

~ simlar result without departing .fromthe spirit a%? scope, of the
i nvent boeavmeex Ajpme pwyer ingprovsRIEnt i b ERRSTahREH- I N ANI VAL

SUBJ ECreated dog compared to pre-injection status.

[0189]  Electroporation devices: A BTX 1820 generator (BTX, division of

- 'Genetronics Inc., CA) was used to deliver square wave pulses in all experiments. We used
~ voltage conditions of 100V/cm, 6 pulses, 60 milliseconds per pulse. Two- needle
glectrodes (BTX, a division of Genetronics Inc., CA) were used to deliver ir vivo electric

pulses. In all injections the needles were completely inserted into the muscle.

[0190] Imtramuscular injection of plasmid DNA in Canine subjects: Four
‘groups of healthy Canines (“dogs”) subjects, 8-12 kg in weight, were used for

 biodistribution -toxibology studies. Three groups of 8 dogs (4 males and 4 females) were
injected with 200 meg, 600mecg and 1000 meg of pSP-HV-GHRH, respectively. A group
of 4 dogs (2 males and 2 fomales) were used as confrols. Animals were continuously
monitored for side effects. In addition, two groups of dogs with cancer (spontaneous
malignancies) were used. Animals were maintained in accordance with NIH Guide,
USDA and Animal Welfare Act guidelines, and approved by the Baylor College of |
Medicine ACUC. |
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[01811 In order to treat anem a; increase total red blood cell nass;
reverse the wasting; reverse abnormal weight |oss; treat 120anRe006
‘dysfunction; reverse the suppression of |ynphopoesis; or extend life
expectancy for the chronically ill subject, it was first necessary to
desi gn sWOaBA7T@HRH expressi on constructs. Briefly, tRreTpbmsesosl vectors
contai ned the nuscle specific synthetic pronoter SPcS-12 (Li et al., 1999)
attached to a wld type or anal og porcine GHRH The anal og GHRH sequences
were generated by site directed nutagenesis as described in nethods
section. Nu@LHi]c dﬁlﬂdomatﬁcenphsrnénmemg Inoa-lF@hatswowlnaIC‘dg UBAE cloned into

the BanHl / Hi n Pc5 _ P- GHRH. Ot her

el ementEPEEIPS gdcs‘{ %W’H&i il tleﬁclﬂa egH_@goun ansl a%/ regi on of

gr owt h Dogs nware  iajectedarbefove Othéit UEgﬁla&rmatmﬁEmanﬁnimﬁdam ¥ctegs as descri bed 58
12 June 20 3. 04 /00 PCT/US02/,39509 in t t.h on. The uni que
nucl ei CHI8 %ﬁ@%q ?&ast%m@%ﬁ t &8?%55 Eléaglc}eg?y be%ﬁeg\?ﬁaerﬁn Figure 1.

[ 0182] nidiiaticanThe ﬂétgsSWerE’l aﬁéﬁﬂhedzedemﬂDPmpafdr(tAajbﬁ& AgbdréteriesuB g 1468 speci fi c

synt heti ¢ pronoter SPc usI described (Li et al.,
550 meieh WIS ettt L KeTe o AR L DS PP RN YRR od by it e
direct %ﬂedﬂytﬁgw&hﬁteﬂﬁnosﬁ‘ﬁbkc&%oéﬁﬁ% 3)10(A ihﬁl'l:ﬁ@yrﬁgéaﬁd Il invitro

Mit-agenesi s System Promega, dis and cl gned, |nto t he BanHV Hi nd
11 si t%@l%frﬁsﬂﬂeéBef@n'I?lﬁ‘ﬂ@@ﬁéi%’éﬂ %Eﬂ @Ww HedRY, B HSp- Hv- GHRH

( SEQ Dinidedoll nufsB1e RRS tellet@bporatdd) @ p%isegu mém&al 6 ﬁﬂhse&&ﬂs/ﬁﬂse,( &nigTd?) of growth

hor none "was cl oned downst ream of resul tant_pl asm ds

“cont ai AdeK TRIP sleeippetsior Ayl thogicetle qlqgko@@i[)(, &W%warc@g?ﬂowc -anino acid

Sequen a\e'%&nﬂéat Hﬁ@ét'ax RI0GS KA infRctiRI BRI Redld WdiOMEDIRN Wanting to be
bound heory, the effects on treating anem a; increasing total red

bl ood @&Fﬁedrmgﬂlemsﬁe @agp@%were allompdtogpaqyer bR A NG ke oBYYE-si ng abnor nal
wei ght | oss; decreasing tunor growth; preventing kidney failure; treating

i mmune dysf[orscqu Omhbﬁglﬁmtvegle&&h@oﬁmmﬁ mareafmetﬁonmmem s; or
extending life expectancy for the chraoni caI ly ill FERSJ ew det er m ned

ul t i matheBpcliy apHeowstmets g the gells f i subjiet: fitableaee eral different
pl asm dsriveRabs rAANeR8HeEN efﬂcﬁgaﬁaie 12 @GucifFiah Orgafibid frasanGes of GHRH or

functional "bi ol ogi cal equival ent thereof are as f.ol |l ows: Pléasm d Encoded
A no  ABtret %@fﬁ@:ﬁ@@ believed to include virtually any method by which a nucleic aci
(e.g., DNA) can be introduced into an organelle, a cell, a tissue or an organism, as
-described herein or as would be known to one of ordinary skill in the art. Such methods
“include, but are not Limited to, direct delivery of DNA such as by ex vivo transfection
'(NabeI et al, 1989; Wilson et al, 1989), by injection (U.S. Patent Nos. 5,994,624,
5,981,274, 5,945,100, 5,780,448, 5,736,524, 5,702,932, 5,656,610, 5,589,466 and
5,580,859, each incorporated herein by reference), mncluding microinjéction (Harland and
Weintraub, 1985) U.S. Patent No. 5,789,215, incorporated hercin by reference); by
electroporation (U.S. Patent No. 5,384,253, incorporated herein by reference; (Potter et al.,
1984; Tur-Kaspa et al., 1986); by calcium phosphate precipitation (Chen and Okayama,
1987; Grabam and van der Eb, 1973; Rippe et al, 1990); by using DEAE-dexiran
followed by polyethylene glycol (Gopal, 1985); by direct sonic loading (Fechheimer et al,
1987); by liposome mediated transfection (Hafez et al, 2001; Hamm et al,, 2002; Madry
et al., 2001; Raghavacharj and Fahl, 2002; Wiethoff et al,, 2001) and receptor-mediated
transfection (Wu and Wu, 1988a; Wu and Wu, 1988b); by microprojectile bombardment
(PCT Application Nos. WO 94/09699 and 95/06128; U.S. Patent Nos. 5,610,042;
5,322,783 5,563,055, 5,550,318, 5,538,877 and 5,538,880, and each incorporated herein
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wt - GHRH YADAI FTNSYRKVL GQL SARKLL QDI MSRQQGERNQEQGA- OH ( SEQ D#10)  HV- GHRH
HVDAI FTNSYRKVLAQLSARKLL QDI LNRQQGERNQEQGA- OH ( SEQ D#1)  TI - CHRiMe 2006

Yl DAl FTNSYRKVLAQLSARKLLQDI LNRQQGERNQEQGA- OH ( SEQI D#2) TV- GHRH

"YVDAI FTNSYRKVLAQLSARKLLQDI LNRQQGERNQEQGA- OH ( SEQ D#3) 15/ 27/ 28- GHRH

YADAI FTNSORBNIMIL SARKLLQDI LNRQQGERNQEQGA- OH ( SEQ D#4) ProA8@}3ssom gener al ,

t he encoded GHRH or functional biological equivalent thereof is of
formula: -X -X, - DAl FTNSYRKVL- X, - QLSARKLLQDI - X4- Xs- RQQGERNQEQGA- CH ( SEQ D#6)
59 12 June 2006 WO 03/049700 PCT/ US02/ 39509 wherein: Xi is a D-or L-isoner
of an diyirelereacs);dbysgktation with silicon dathidegfitos{(Jolmsen eftal. ntP93); UK Patogi ne ("Y"), or
hi-sti di (s khp)dr2 X2 |'S rl-4s a 1 } | gcted from the
group clgbﬁ'si g’?@zl)ﬁsgzso%nal g’ﬁ?‘ir?]e&( %‘%‘ vallrljf’r%{gd(w q}gr q?%lg?cé%ﬁcﬁj e (4"); X3 is
a D- or Agrobaciecwmemeditted ramformasioa 8. Batne toe &, 301,610 andes, 5§8,08p ewbnsi st i ng of

alanin "A Lycin "G iS,.a or L-isoner of an am no acid
sel ect glé&f_proo n%d??%%rgiﬁ?/@u 5&81'8'%051’5%3{ ﬁé%é‘fledmﬁ'%?w‘?%&o%' Rff‘ )p,mt%)%sﬁseuci ne ("L");
X5 is dOmiralehl otiadph898); df.S.afutamtriNon 4684015 ahd4,082)500r emh ichpogtedup consi sting

of serijne. (;S"). or a aqgi ne .("N.) . 10184 not her sm d that was

utili zdS e 6 é&“°%)h§93‘{§ﬁ&§‘§&ﬁ&848\{ﬁ§’r}“ﬁ ed #géd“ﬁg‘el%}ghﬁﬂ%ﬁ thant ai ns t he
Sacl/ HoO88)) dnd aﬁPcn&bG hﬂﬁ&rr agmnhethoﬂEAﬂm:g@nehmﬂlli@Méfhft&hﬁﬂﬁs fchm pSEAE- 2
Basi ¢ Vect or ont.ec ratories, lnc,. Palo Al.to, .. [,01851 The

ol s o8 6 erele Gl sokSaBiRts) kb Rieaniieh gt B0 oiisigtiRe. o okel etal
- al pha- aghdfempd.onot er or a skeletal alpha actin 3' UTR /NCR Furt hernore,
-these plasmds were introduced by nuscle injection, followed by in vivo

el ect r opor atj. R, descri hed bel ow. [0186]. t.erns of “funpctional

bi ol ogi cal L%%va@ww%;m (?‘Fesf'%](gé{égyb&"tr%g%s llafrﬁugd artisan

t hat, iinjéetivemid at i, 28 enddwfdays fostdnjedion asitidthe bangi calihrdtyd denlaict i onal equi val ent”
protein and/ or polynucleotide, is the concept that thereis alimt to the

nunber of clianges palnufhRG, BdSmabdlidh Aa9ilia 5Bk Of ¢ he
e leve

- nol ecul e whiTe’re of equi val ent
bi ol ogiuciad szanpleis wieteycollBaiaChefe alasid dhjection,adnd ety U V28l amdt5$ daysepost-hus def i ned

herein, 1 has ol elns. (Land. pol leotides) in selected am no acids (or
codons)“ﬂ‘?%l% §e° &% s%‘ﬂbﬂ?’lgé}.’e “ﬁe%??n%’g‘s"ésoa ;1?05%?‘}8' f‘%feﬁ%émeégﬁéqt bi ol ogi cal
equi .valcempletofCBC and metabolic profile was assessed by the same independent laboratory

{Antech Diagnostics, Irvine, CA).

[0195] Plasma IGF-I: IGF-I levels were measured by heterologous human
radioimmunometric assay (Diagnostic System Lab., Webster, TX). The sensitivity of the
agsay was 0.8 ng/ml; intra-assay and inter-assay variation was 3.4% and 4.5%

Tespectively.

[0196) - Statistics: Data are analyzed using STATISTICA analysis package

. (StatSoft, Inc. Tulsa, OK). Values shown in the Figures are the mean £ s.e.m. Specific P

‘values were obtained by comparison using ANOVA. A P < 0.05 was set as the level of
statistical significance.
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GHRH i s a pol ypepti de that has been engineered to contain distinct am no
aci d sequences while sinultaneously having simlar or inptdyas 2006
biologically activity when conpared to GHRH. For exanpl e one bi ol ogi cal
activity of GHRHis to facilitate growth hornone ("CGH') secretion in the
subj ect . wjodmB®7drolLar ge Ani mal Studi es: Heal t hy Dogs: Apgrasgofeed dogs (2
mal es and 2 fenales) were used as controls and 3 groups of 8 dogs (4 mal es
and 4 females) were injected with the pSP-HV-CGHRH system The dogs were
injected with vehicle alone (control), or 200ntg, or 600ntg or 1000ntg of
pSP- HV- GHRH f ol | owed by cal i pEXAMPEERr oporati on. 60 12 June 2006 WO

03/ 049700 PCTI US02/ 39509 101881 Cancer Dogs: Fifteen dogs wth spontaneous

mal i gnanci es ' i injected with 100
ncg/ kg to a tﬁ‘f@%ﬂ?@?ﬁ?ﬁbﬁ%ﬁ@@‘gﬁ&ééwH Four dogs died or
~were euthanized at owner's request within the first three days after the

pl asm d i njecti on ANDEXRRESSEDNANGMNANIMAL SIBIECT t heir advanced di sease.
The condition of inclusion in our study was a survival of at |least 14 days

post -i nj ectm an.graler Oy cu; fla%r cpl 6:1"%0&18%@”9 expressi on of

:-.n

GHRH from e % secon raw coul d be nade.
El even elémomomls a'maﬂhgfckﬁdtheriod:dﬁlasd sdnmﬂ;led détheemmfph;trmdmzb meder specific

(Sco. oSl ol 5 o G el PR o RS AR S R ERBRC et et

and at rdihéz thaanik ]ﬂ@r @ﬁnt@layﬁjpioﬂmusedlwﬁhpassive déliveryamidalities. mAltmght conpl ete CBC

- and netabol i.c | e assessed sane i nde de | abor at ory
( Ant ecﬂgtd" E(E ﬁ%éounﬂ;vaﬁﬁ ymee Sﬁgétg fDS’Feﬁsgg u%? 2 ed by owners
at eac bleﬂtt@biahoﬂ\bﬂﬂﬁdb@&ftcﬁ@ﬂlrdughﬁaatrly(brdﬁﬂsmmbﬁie wemtvalnenw:thoml i gnancies, in
treat ment the clinig.in th sane % (g were used as contenporary
o fecbetind o diepi e

contr oP?te“’l'ﬁ‘étN&mpf”ﬂ; thoy vanigrﬁge PRRE BEF Pised. No
adver s gergfelit@Biatio dfkeainic cém;eis ﬁ&eﬁc&ﬁyome electfié field ldagnmqumgth of Three owners

dog coRparotlaRmgr e HeE N Esrat Gt AR GaR oLt JRSDARR S dovi coo: A BTX

- T820 geneN(@driihri B, 2060)VC&hs§Ual electrdde REANARLIES Pl or Lhair vBwireised to deliver
square wave pul ses in all gerl ment s, us Vo) tage con%t i ons of
100V/ cﬁiec@dswlé%éflﬁ%anﬂtmew ghigde ﬁg?cnﬁ‘iﬂnsr lenty, iyt )

as pigs or humans the increased resistance of the skin, the thickness of the subcutaneous
fat tissue, and the concern for tissue damage if the intensity of the electric field would be
| ‘proportionally increased, make these types of electrodes unpractical. The porcine or dog
muscle fibers are quite large and consequently more suitable for electropermeabilization
than rodent muscle. In this report, we show that a single injection various dosages of
GHRH or analog nucleic acid sequences followed by electroporation with intramuscular
applicators, in a large mammal is sufficient to produce therapeutic plasma hormone levels,
with biologically significant effects that can treat anemia, reverse wasting, allow the

subject to gain weight, and extend life expectancy of the chronically ifl,

[0198]  The pSP-HV-GHRH system was delivered to the left tibialis anterior
muscle of healthy dogs via in vivo electroporation. A group of 4 dogs (2 males and 2
females) were used as controls and 3 groups of 8 dogs (4 males and 4 females) were
injected with the pSP-HV-GHRH system. The dogs were injected with vehicle alone
(control), or 200meg, or 600mecg or 1000meg of pSP-HV-GHRH followed by needle
electroporation. An indication of increased systemic levels of GHRH and GH is an

increase in serum IGF-I concentration. Therefore, following 28 days post injection blood
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el ectrodes (BTX, a division of Genetronics Inc., CA) were used to deliver
in vivo electric pulses. In all injections the needl es wetZjuergbet el y
~inserted into the nuscle. [01901 Intranuscular injection of ylasmd DNA in
Cani ne subjects: Four groups of healthy Canines ("dogs") subjects, 8-12 kg
i n wei ghwo msesgooused for biodistribution -toxicol ogyPerT/wsizesssoes Thr ee groups
of 8 dogs (4 nmales and 4 fenales) were injected with 200 ncg, 600ntg and
1000 ncg of pSP-HV-GHRH, respectively. A group of 4 dogs (2 nales and 2
femal es) were used as controls. Aninmals were continuously nonitored for

si. de efstremtwiis cdllactedifiorh ittlerdogd were injeoted srith freldagyslonsi (bdntohmr@60nicgpont aneous

i ao. O AR ah ol S pspat v Py IGET R Red Pt IR, " e Byl o

Col | egdevek forNbgh ijetted WD mbslwére 3-Jold higR@Qkn\ie @3iraI49ehil M€ US02/ 39509

or epar SERGH R 455 25. HIFCREFTAT KT IRIER 47 T BRSSP wat or 1o 5

mg/ nL. (p4dags). WeliushNdrReile thideakiarim 200 @ick ahé goloamcd sBdispihdhoretni ni strati on.

For dogs . on enpt her apy, the _injection was adm ni stered no |l ess than 5
~ days bglfgé?felﬁF-igﬁ‘fgg thap Gohi FhéiﬁF'gjﬁﬁvelﬂrWémdB‘ﬁ%f P@"&iﬁ&*ﬁ%‘%@‘éd with
Pr opaf @ho (b bRitreask@ BF-Bletéli @respobdingitorighBOrHRET 134is ot iaagsénkeat i zed, 100
g9/ kg to a maxi mum of 1 gg of plasmd vvas‘iéh,?)c.t_ed jrectly into the
seni t endthpgstgudisrdhat atiliged decqmbingpt parging GH( REH O dags, | Hop exeplenge and
29GL/ 2'thepe Gl CdokBREk AN mEesKA RE@R, IFTLIRRKAL TapbitiltSatelyNE)10-0MP tHat nut es after

i-njection, the injected nuscle was el ectroporated, 6 pulses, 100V/cm 60
mi |1 s&ewiad it theclevated seyum GHeywls tep@tidregied $a8por at or and t wo- needl e

el ectrodes (BTX, a division of CGenetronics Inc., CA), as described

(M kl avci c [e199g! . AIROGD)not Wantiag to be bingd biy ¢R6ry] srewthderthes releasisg conpl et el y
inserted into_the nmuscle. Aninals were allgwed to recover before rejoining

‘their &omops (ChRHysimuigtes, the produsiion japd, relsass pm s RPN B, 8T o of or r ed

- et hod gfgih KiRhbné§GEHN Gvhidhie whiv@infilates @R iptbdaQIdE bf IGR Birdmite litdhendel | s of the
subj ect, suitable nethods for nuc¢leic acid, delive or é{ﬁansf ormati on of
an or g&Her prget ozgang Thus, gn indicatins @P%PF"BF&&HF“SWY‘?I%?fé}é%{IWq the - current

i nvent ix@ncth& REEHEYREE-1 SorcBftlaliche The! lobid|off ¥erdYIGFEL Oty d&Fsl, ch a nucleic
a ce ,

acid (e.qg., can be introduced into an organelle a tissue or

an - or gaivek wihs200e0and JAB0 meg af PSPOHVAFIRED wete KB 998 P8R of or di nary
ski |l ifectiPwRdnt comphted 1d Bk PRUSjection values. Dogs injected with 600 meg pSP-

HV-GHRH showed the highest statistically significant increase (e.g. greater than 90%, p
. <0.046) in IGF-I levels, which indicates that 600 mcg may be the optimal concentration
for healthy dogs.

EXAMPLE 3
INCREASED SURVIVAL IN ANIMAL SUBJECTS WITH CANCER

[0200]  Eleven injected dogs with cancer had survived for at least 56 days after
the injection, and complete data was collected in all cases. The dogs enrolled in the study
were in g relatively advanced stage of their disease (206 days since the beginning of the
therapy). The average survival post-injection is listed in Figure 18. At the time this
application was prepared, 8 out of the eleven treated dogs were still alive (average survival
post injection 150.6 days). The 19 control dogs were in a less advanced stage of disease
and had an average survival of 56 days after the initial diagnosis. In contrast, after the
enrollment into the present study the average survival post enrolment was 162.5 days. Five
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- include, but are not |limted to, direct delivery of DNA such as by at vivo
transfection (Nabel et aL, 1989; WIlson et al., 1989), by12nrectoen (U.S.
-Patent Nos. 5,994,624, 5,981,274, 5,945,100, 5,780,448, 5,736,524,
5,702,932, 5,656,610, 5,589,466 and 5,580,859, each incorporated herein by
ref er enc®O 03{045P0di Nng mi croi njection (Harland and WiPeTA&eR$3I509985) U. S.
Patent No. 5,789, 215, incorporated herein by reference); by

el ectroporation (U.S. Patéent No. 5,384,253, incorporated herein by
reference; (Potter et al. 1984; Tur-Kaspa et al., 1986); by cal ci um
phosphammmpmmnmdeQWngﬂ@(hmmdéﬂﬂqﬁmayﬁh&1nﬂm98ﬁ@dm¥@mﬂmmﬂmmw van der Eli
1973; 1l polyethylene
glycolg%ggﬁm?ee @g?%%%%t%:%ﬁ g%ﬁEgﬁfdgﬁ%&m9?kg%ﬁﬁ§?%§@m aL, 1987); by
i posormamﬂlmpmdemenaﬂsme@enm welllfeng «ftthatreat@D@de codpamd ¢¢ pek ., 2002; Madry
et at, %@ 3% havachari and Fahl, 2002; Wethoff et alL, 2001) and
receptd’?e Hﬁ transfection (Wi and Wi, 1988a; Wi and Wi, 1988b); by

m croprojectile bonbardnment (PCT Application Nos. WD 94/09699 and
95/06128; U.S. Patent Nos. 5, ®&MAMEBRE4 5, 322, 783 5, 563, 055, 5, 550,318,
5,538,877 and 5, 538,880, and each incorporated herein 62 12 June 2006 WD

| ??LS?‘???JEEE{MW?G%W#@%%VW“@EW22? and 5, 404, 765,

each incorporated herein by reference); Agr obact eri um nmedi at ed
t r ansf or mat [0361L]( U. I8 ordesio shaw thetsncr@s@davels pBGHRH 05 bipgicalzgyivakst h

i ncorp f. t rgat i on of
or ot op iad CoAERk Rt o 3841 ikl 1005 eBh s GRATALIE' ) 01
4, 952, 5b@wn aldgure Acthe preated daps hhad ingieasel yeishf gtilen@q)aredbyith controls
desi cc ¢ 1985), and
any co |yn§{ hagrgbg%t Hée%{g%ﬁﬂ tﬁo’ﬁ%ﬁj %g@kﬁéﬁeﬁéﬂ:g%% Q? ?E%O?ASF 0%cechni unes such
as the$kmquEmuﬂHgmmbmWGem&$§kmmmm&ﬂﬁﬂ@ﬁkgﬁswmgbmwsﬂﬁm¢Mmdy be stably or
tran5|entl sfo 1931 re wei ght ed
' before’?ﬁé ‘%@ﬁc |nj éFﬁgn%hndm°¥¥qM@° @ﬁﬁms&%€:@%§gﬁ%%s i njection
usi ng tﬂgecteﬂasnﬁ: 5 Hﬁ{(ﬁﬁ&ﬂ wacaleead i QLB deﬁmlexemnnm dipadditom thBone net abol i sm
i et ool oG epa S5 ik il BB SECBRF U BRI TR e Tor ¢
bi ocherntheskvels, of (G wbre incawrda Mhis bbuemrm is Atag&aménr mmhmthemmhes tkaorrpl ete CBC and

ot abol . B O et R T oS BRUIR o PSS LR Oy (Antech

pGH was admlmstered for 14-weeks in dogs. Porcine GH caused increased body weight

..44

gain in mid - and high-dose groups (2.8 kg and 4.7 kg, respectively), compared to 0.4 kg
and 0.8 kg in control and low-dose groups, respectively.

EXAMPLE 5

GHRH OR BIOLOGICAL EQUIVALENT TREATMENT IMPROVES PROTEIN

UTILIZATION IN HEALTHY DOGS

[0202] Figure 15 shows the changes in values associated with protein |
metabolism in healthy dogs injected with different concentrations of the pSP-HV-GHRH
plasmid. Many values that indicate protein metabolism were monitored for 56 days
including: AST, ALT, T. bilirubin, Alk Phos, GGT, total protein, aloumin, globulin, A/G
ratio, Cholesterol, BUN and creatinine. Groups of 8 dogs. (4 males and 4 females) were
injected with 200 mcg, 600meg and 1000 meg of pSP-HV-GHRH. A group of 4 dogs (2
males and 2 females) were used as controls. Dogs injected with 200, and 600mcg of
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. of wire

[0195] Plasma IG--1: 1G--1 levels were neasured by heterol ogous human

radi oi nmunonetri c assay (Di agnostic System Lab., Wbster, T2Junel2(ds
sensitivity of the assay was 0.8 ng/m; intra-assay and inter-assay
variation was 3.4% and 4.5% respectively. [0196] Statistics: Data are
anal yzedWse3rgo78TATI STI CA anal ysi s package (Stat Soft pcrmsez/s#ibsa, OK).

Val ues shown in the Figures are the nean s.e.m Specific P values were
obt ai ned by conparison using ANOVA. A P < 0.05 was set as the |evel of
statistical significance. 63 12 June 2006 WD 03/049700 PCT/ US02/ 39509
EXAMPL Eal&ntmd\/ﬁbﬁaﬁtcﬂlmfmTﬂﬂl\imﬁﬁﬂl gimpstlﬁ'vremﬁhﬂyﬁct@emﬁRESSI ON I N AN
ANI VAL SUBJE 7 r |ntr 4 DNA injection followed
by el eCtro) Blgr a@%ﬁ %ngrqé ‘ﬁ%?hh%%lm Hﬁrﬁtﬁ% t%)maﬁpml'c'int rol | ed delivery of
plasm d DNA into skeletal nuscle. It has the advantage that is uses |ow
plasmid quantities (as | ow as EXAMRHES6 rather than the high quantities
typically used V\,i th passive deli very nodal ities. Al though not wanting to

be boundg Tﬁﬁg i pt ake by
el ect ropor I on pr &diﬁmﬁ roug yfgréggyaé‘a%feﬂ%gne pores with

or w thout Wﬂu q@@%i ng to be bound by
t heory, the e@ggggw%ggon%%l |za%u‘ nuSc cells is dependent on

the electric field intensity, length of pulses, shape and type of
el ectrodes dlBtﬂ?’]eauF?stlreallG ,ShogOthe  ClEngése i \eluealassoclitgcgmﬁh &lvgdcel |  size

(Som ard, mgfmei’dsm P%gld&%ﬁ'wﬁﬁ'dlffete%&&ng&%a o%QBftﬂé’B%faHgf g ates or a pair

sy mm apar t vveres ective in
r odent splastm,d Ab’ordvmtlgﬁalmtfdlows W@Ctﬁ@%lt@BIOhdlﬁdhﬂBCheRﬁdlbbpéa@bd resi stance

- of the _PE:K’” t a nd the concern
for ti ssue 3’}1 Obtnp he |n Iérl!lts‘lg}%aaéé?%%e Leiésji/{cr‘lf_é ﬁ%%otlja?d be

. pr opor tvobmet MCH ﬂwueemsar;i;scmmgkéme M@ﬁ?s méanebwn@mlmdemogln!m actical. The

por ci ne_or [ C gauent L.y nore

sui tablcgn‘felolgq%fle ro"per%re {“fplhljl t/hg?ﬁlg%’& ﬁ% rﬁ%gng)l/q P Ift his report,

we shovmdﬂnaﬁtesa ens gl €% nfeﬁmnoplﬁlsvaas das elbsﬂg)e@plnls LDHRH laastatanal og nucleic-

acid s ces fo wed el.ect oratl applicators,

inal a‘g ?%Pﬁ?ﬁl’i’]io E’uﬁ’f‘%ﬁg‘i’%ﬁe p h"’g‘é’eﬁ’ fﬁtgt{s‘i I asrra hor none

| evel s,ureawditidpetd/ @e0gi cal |y signifi cant effects that can treat anem a,
reverse wasting, allow the

[0204] Many blood component values were monitored for 56 days including:

WBC, RBC, HGB, PCV, MCB, MCH, MCHC, 1%, lym% mono% eos %, Bas %, LDH,

| Prothom, Qnt. Plat. Groups of 8 dogs (4 males and 4 females) were injected with 200
tncg, 600mcg and 1000 mcg of pSP-HV-GHRH. A group of 4 dogs (2 males and 2

 females) were used as comirols. No statistical differences were found between

experimental and control groups. However, circulation lymphocytes decreased with the
Jincrease in the plasmid dosage, sign of lymphocyte sequestration in the lymphatic organs.
Importantly, glucose levels in all experimental groups and controls are within the normal

range, which indicates that our therapy does not impair glucose metabolism.
EXAMPLE 7

GHRH OR BIOLOGICAL EQUIVALENT TREATMENT EFFECTS BONE
REMODELING
[0205] Figure 17 shows the changes in values associated with bone metabolism in
bealthy dogs mnjected with different concentrations of the pSP-HV-GHRH plasmid. The
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subject to gain weight, and extend |ife expectancy of the chronically ill.

[ 0198] The pSP-HV-CGHRH system was delivered to the left tit® ane2086teri or
nmuscl e of healthy dogs via in vivo el ectroporation. A group of 4 dogs (2
mal es and 2 fenales) were used as controls and 3 groups of 8 dogs (4 nul es
and 4 feWf1%8484997%ere injected with the pSP-HV- GHRH syBECEHS02PHEY dogs wer e
injected with vehicle alone (control), or 200ntg, or 600ncg or 1000ntg of
pSP- HV- GHRH fol | owed by needl e electroporation. An indication of increased
systemc levels of GHRH and GHis an increase in serum | G|

concenthesphayws, calpismedndraealcivgphosptiorsys 2aiodwassmemiored; fay 86 tdaynpdst ood 64 12 June
2006 dogs were

i nj ec:/\g1 Qcﬁm?ﬂ&é%% cl eé)%%oﬁl{ea%?g%%% § ? 3 ‘gﬁmt&%%ﬁ or 1000ntg of
pSP- Hv-aGHH0amwd of G- HVIGHRH s Avgsorp Qﬁétde.%Srﬁ?n@ES anfhkfemgles)werd wsek| s f or dogs
i.nj ect I | I hi cl e al one)
treat e aﬁ%] @?&E@&e%%mﬁﬂﬁgaﬁr%ggégg&?%%t%@ g&&/an\séﬁst atistically
si gni f mdthrile dogagecQf tBelBatmedt, twhihdin siguiofibdrs rémmjdelimged Wi t h 200 ntg and 1000 ntg

of plasm d showed higher 1G~1 levels than controls, the I1G--1 |evels were
1 ower than aninmals injected w gtg. Increased |G- levels
correspondi ng to higher GHRH l'evels are in agreerrent w th ot her studies
that utilized reconbi nant porcine GH ( in dogs. For exanple, there

wer e doseGMQB&Im&CdM@EIME@TREM NI EXE. N&SllﬁﬁEel y 2-10-fol d)
that correlated with the el evated serum GH |l evels in pGHtreated dogs.
[0199] Al t hough BREPEGEANCYIN CHBONICAREY BLLSHBIEGCTSgr owt h hor none rel easi ng
hormone (GHRH) stinul ates the production and release fromthe anterior

DI LU LTy oo oW e TBRE e Gilmost S By Bl bt he product  on

of 1G~1 from iver an et organs. an 1 ndication of
i ncr eagegs @@ﬁ@lﬁdﬂeouséwt@h@fwwt%ﬁﬁmﬂb@ﬂi campentratioesen €xeipfPser um | GF- |

500 anct 1pPBE R AR ' TEhad gl FORKET e Lol Bl f e B, Nt o

V\,hen csnpim@pbst-team@t preeinfiojted t Goovpy af dess. mtbo@gntramqom:t:@@brvwem 600 nctg pSP-

han oBes i ol et 6 el 3 gk ) bl 0B g bPRURARE (T 0 00 R

t he opGHRA. Inediiem; dogs ireated WithrpSREEN-CHRHded an n@mmtah@ of life.

EXAMPLE 9

GHRH OR BIOLOGICAL EQUIVALENT TREATMENT POSITIVELY

AFFECTS IMMUNE FUNCTION IN CANCER SUBJECTS

[0207] Figure 19 shows the changes in values associated with blood

~ components in dogs with spontaneous cancer injected with different concentrations of the
pSP-HV-GHRH plasmid. Many blood component values were monitored post injection
~including: WBC/HPF, RBC/HBF, HGB, %PCV, MCV, MCH, MCHC, n%, lym% mono%
“eos %, Bas %. Groups of dogs with spontaneous cancer were injected with 100-1000
- meg/Kg body weight of pSP-HV-GHRH. Overall dogs treated with the pSV-HV-GHRH
plasmid therapy, had increased RBC hemoglobin and hematocrit levels two weeks post-
injection compared with un-injected controls. In addition, treated dogs have a significant
decrease in the levels of circulation white blood cells (usually associated with increase of
white blood cells (WBC) in the lymphatic organs but an increase in lymphocyte

percentage. Treated animals showed a significant increase in the circulating lymphocytes
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| NCREASED SURVI VAL | N ANI MAL SUBJECTS W TH CANCER [ 0200] El even injected
dogs with cancer had survived for at |east 56 days after thdune§086ti on,
and conpl ete data was collected in all cases. The dogs enrolled in the
study were in a relatively advanced stage of their disease (206 days since
the begi MAHBG43® the therapy). The average survival FESUSIHPBEtion is
listed in Figure 18. At the tine this application was prepared, 8 out of
the el even treated dogs were still alive (average survival post injection
150. 6 days). . The 19 control dogs were in a | ess advanced stage of disease

and hadPt 35 egshetimg pointy posi-pagetien (1541 g8 vaf 2+ 24k%, Rit(- 46 pafmaynosi s. In

contra dnSka nt.o. t sent dy the average survival
post efl(?cglltﬁﬁfent \}\SfaﬁsmIlyéﬂ;’méég’kdﬁla‘{lgis%@ga&:tﬁ\}etﬁ}géJa %&SQ%E%ZFZS%%’JV\D 03/ 049700

PCT/ 11502/ 39509 control aninmals died during this period. The quality of
life in the treated patients EXAMBERY No adverse effects linked to the
t herapy were noted by owners. Three owners noticed a dramatic inprovenent

in the m@R%EOMME%WMEWWMTQWSﬂm@L& i nj ection
status. EXAMPLE 4 | NCREASED WEI GHT GAIN TN HEALTHY ANI MAL SUBJECTS [0201]

In order to show that ﬂm%tﬁmﬁ#ﬁj% or bi ol ogi cal equival ent
thereof could alter netabolismin [arge healthy animals, body wei ght was
determ ned.gﬁﬁ shown in Figure 4, the treated dogs had increased wei ght
gai n conpar 408}; t nFigsnt 3o 1skowst ey ghaspss dmyralupio gswopiafed cWilorbloodl t hough

ani el SohpirRes O ol hiRDABEJina 1ABONRARE! of BYAHY. i i) gher body
wei ghts than controls, the weights were | ower than aninals 1njected with
600nt g Mapydlaed permnoment valpes wereppenitored dwe-edks peshitiectiondinelediegy WBGm of t he dogs
i nj ect eBoM 1IBBP Rk ViR MRS Hullp @ . d gﬁgé} t ggppner. In
addition, the P%i tioong eéw@i aﬁ’i’*‘g@%’ asso%’iagt?%_l ’\%nﬁt I ntreased production
of GHRIGreatgwe, phaspberowss Calem, siunese| €ié|dggsoteatel withrtbe PPREYECHRE Thi s

obser vl thsad ha’%ﬁ% SIE R ' I}d z&d reconbi nant
por ci ng GH (p&%ypi n. %gs.- HW@%@@{;&]@%@&@F@% %%?sttrw&%éﬁ%gl éogﬂt pGH was
adni ni dnjeqtien carapared Avithensk-inigcred delyes. [Podditione tr@t¢dodogs baveiarsignémaéd body wei ght
gain i Refs 3 L he . , pectivel y),
Compar ot § G5 A negage B iio dovde g Mfhad el oS DS

T especinopeabeyin CERANPRIES: iGHRIH0OR BROe@GHAL. EQUI VALENT TREATMENT | MPROVES
PROTEI N

EXAMPLE 11
TREATMENT OF ANEMIA

[0209] It is well known that erythroid cell number is primarily regulated by
erythropoietin (“EPO™) but is impacted by many growth factors. For example,
hypophysectomized rats show low blood cell counts for erythroid, myeloid, and lymphoid
dells, and there is extensive literature showing effects of both GH, and IGF-I on all
hematopoietic lineages (Kurtz et al, 1990; Kurtz et al., 1982; Claustres et al., 1987). In
polycytemia vera, patients present increased sensitivity of erythroid progenitor cells to
IGF-I, elevated level of IGFBP-1 and consequently overproduction of red blood cells
(Mirza et al., 1997; Correa et al., 1994). There is evidence to support the concept that IGF-
I rather than EPO modulates erythropoiesis during accelerated growth or catabolism and
thus manages a proportional increase in body mass and oxygen transport capacity (Kurtz
et al., 1990). IGF-I is important factor regulating erythropoiesis in uremic patients (Urena
et al., 1992). Moreover, the effect of treatment with recombinant Inman GH in anemic

patients with panhypopituitarism is known. After the treatment with human GH plasma
69 | | |




UTI LI ZATI ON I N HEALTHY DOGS [ 0202] Figure 15 shows the changes in val ues
associated with protein netabolismin healthy dogs inject&lJuetd0odi f f er ent
~concentrations of the pSP-HV-GHRH. plasm d. Many val ues that indicate
protein netabolismwere nmonitored for 56 days including: AST, ALT, T.

bi ['irubi WO04&7®hos, GGI, total protein, albumn, globkal/wsesswes ratio,

Chol esterol, BUN and creatinine. Goups of 8 dogs (4 males and 4 fenal es)
were -injected with 200 ntg, 600ncg and 1000 ncg of pSP-HV-GHRH. A group of
4 dogs (2 males and 2 femal es) were used as controls. Dogs injected with
200, aRBOdO@IFUdpuble, GBh 2 Zodwomitar GREeas Y OARFBALIFCH 108041/188509 pl asni d had
i ncreaged t.otal .prot.ein.]levels..A] inj d e sliight |y decreased
ur ea cgﬁﬁléﬁléecfl Tipsration, pf fpian %Pcﬁle}ﬂépq%fg’%r? %#g;ﬁ%g)r %@%da n%r%l?ei n

utili zedncettratidnXaddrdake.6 GHRH OR Bl OLOQd CAL EQUI VALENT TREATMENT DOES NOT
AFFECT GLUCCSE METABOLI SM I N HEALTHY ANI MAL SUBJECTS. [0203] Figure 16

shows t he es . n.val | at ' J41e0) i n heal t hy
dogs i nj cctiLhiiny ¢ db HRLUER, ARTRELALAN e btk RRs oSARARREE | 7 P00 O
Abbr ev asitviooresksaafier ths plashidanjectio®M\BEd blovh cdlls (BBGderSsed by 886 3-27Red bl-ood cel |
HGB - heno bin: PCVY - hematocri acked.cel | . : - nean
corpusggtyfglr% 8‘\%‘?5%;%{ o hes mg%lt'op o4 Tg?sgﬁ]éﬂrlﬁc'fﬂ %‘%ﬁ%m - mean

cor puswith pre-iledtiog Gy walueo(6 22 tt0r3a] vsoh75 10139, p¥%6 w027 exbile thpbodirs! | yndo - % of
l.ynphocyt es; . nono% - % of = nmonocytes; eos % - % of eqQsinophils; Bas %- %
of " bas RN bt & 8 fearrnih e KAl BRI 7o POt ® DR onbi ne: ant. -
quant i kdpae:to Phallinjectibh BdRLEBY ﬁ:m@édh&e:peﬁémt?hm@@%?mﬁ Hefsgkbm Urea. [02041

Many bl ood conponent val ues were nonitored for days incl udi ng: WBC,

RBC, Hewls (Fipwre fuapcreagthby §A8%IC14-684 0178 ol Adh 699 Forll w/pridawhilithy pH- Pr ot hor n,

L il S L4 90 (A e, 2

f emal eg)), pertediusagaad tccpst-injpétion cdidrost Hemabdrit ddveld (Figwee @nio@saswer e f ound

bet . i | . > i | at i | hocyt
docr cadatih s (RAC80 i ond £HEZ, » PUBE RS T By phocyr e
sequeshdrl, @htrdl RathiRlet¥ABNHRI.EY% B6IINE4 vs. baPLNl630lY ¥0.0 coppael | evel s in all

~experinmental groups and controls are within the nornal
with pst).

[0211]  In a pre-clinical study on dog cancer patients, a rapid correction of the
anemia was obtained, as early as two weeks after the plasmid injection. At the begimming
of the study, the patients were in a catabolic state, with hemoglobin (Hb), hematocrit
(“PVC”) and red blood cell (“RBC”) values siguificantly lower than normal dogs. After
the plasmid injection, the dogs entered a rapid reverse stage, and became biochemically
anabolic, mimicking a rapid growth process, as in the study described previously
(“Growth Hormone Axis and the immune function™) on young rats in the growth phase.
Hb, PVC and RBC values increased with 10-25%, values significant statisticaily, and
normalized two weeks after the beginning of the therapy. All values were within the
normal limits throughout the experiment. Although not wanting to be bound by theory, our
‘hypothesis is that stimulation of the GHRH ~ GH - IGF-I axis in a catabolic state is
stimulating erytropoiesis most probably through stimulation of erythropoietin. When the
patients are reversed to a normal anabolic state, 'the natural GH effect is to induce a slight
degree of anemia. Nevertheless, these patients have cancer, and the natural course of the

disease is towards catabolism. Patients will be maintained in balance by these
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range, which indicates that our therapy does not inpair glucose netabolism
EXAMPLE 7 GHRH OR BI OLOd CAL EQUI VALENT TREATMENT EFFECTS EBONBe RESODEL| NG
[ 02051 Figure 17 shows the changes in val ues associated with bone

met abolismin healthy dogs injected with different concentrations of the
pSP- HV- GARHI3{0#%80 d. The 67 12 June 2006 WO 03/ 049700 pEOTEMIB0:H 39509
phosphorus, cal cium and cal ci unf phosphorous ratio was nonitored for 56 days
post injection. Goups of 8 dogs (4 nmales and 4 fenales) were injected

wi th 200 neg, 600ncg and 1000 neg of pSP-HV-GHRH. A group of 4 dogs (2

mal es asmhiradidtepaiecsnisme tms thedib, PHE anbRBE oilses il §e cirrsptedtoadmpl,asni d had an

I ncr eas riat | i -.Wth the dosage ofthe

treat men ,"&&ﬁ‘?‘g%dit% 1‘59%.58%5%@@%0%&5@%38?%?& EXAMPLE 8 GHRH OR Bl OLOG CAL
EQUI VALENT TREATMENT EXTENDS LI FE EXPECTANCY | N CHRONI CALLY | LL SUBJECTS
[0206] Fi gul®13B sHege gee evpzgviosialso eanebd friegulatede bapipcapatingand sur vi val

for d ' <0 e ] it f er ent
concent pay i vl RERERY s SRR Mhardk il fEE oF G, Wby B 0% et
dose, #aveflabloyysiem derrligend-doppmsient dndictitayof tragagensi exprdssipodias ¢ registerednt are

I ndi cat %J]Q( f . Wit h |.nj ected with 100
ntg/ Kg %o y vveq*ldg t&t%&gg\?%éﬂ% gﬁgﬁgﬁeﬁgﬁ‘%@ ﬁ%ﬁﬁbi 0%%‘104]] JE)S% - GHRH. In
addi t i otermidadiysrmgated pagestarors rpp§iRorfhat @ty lsadheaiaed, yrfalsdelbipdmalitst y of |ife.

EXAMPL R Bl L. ECUIL VALENI TREATNVENT POSI Tl VELY., AFFECTS | MMUNE
O T T e e e R R o R R
_ a.sscﬁcijd??mtipvbgdatiﬂsl smoltlas roifeppi . 'stnnrr(tf‘MFP’i)(mSm enﬁ,@%éﬁmtw:ﬂe@f).cwgnce[ﬂ [ n{ject ed
Wi t i f.ferent concentrations of the - HV- S ) ny 00
conpon iﬁfﬂgﬁ& ;;fg fopohe CHPeEe b%@emg@uf& B e eI g v |
i nsi e lidal biiil dovkaknCar the PR presRbSe Pacphias % oups o
dogs wi t h spont aneous cancer were injected wth ?%% %OQ .hrg/ Kg body
worght Bt BESyseh frediphe LA Padine doerin ¢fibrcan G Ahretria CRRDBRE &Re  pl i d
t her apyspedifdl 7 ipGeResifich fBBtenbs) ARD4 @bdipadi] NEHRIAAbiiin heMelepeb WO weeks post -
subunit of human NF-kB (Abruzzese et al., 1999). The gene for the GeneSwitch regulator

- protein was inserted into a myogenic expression vector, designated pGS1633, which is
“expressed constitutively under the control of a muscle-specific skeletal alpha-actin (“SK”)
promoter The GHRH plasmid, designated, p6xGald/TATA-GHRH, or pGHRH1633
contains an inducible promoter that consists of six copies of the 17-mer Gal4 binding site
.' fused to a minimal TATA box promoter. The GHRH coding sequence is a 228-bp
fragment of super-porcine mutated GHRH cDNA, termed HV-GHRH (Draghia-Akli et al.,
1999). The HV-GHRH molecule displays a high degree of stability in serum, with a half-
life of 6 hours, versus the natural GHRH, that has a 6-12 minutes half-life. The muscle-
specific GeneSwitch and inducible GHRH plasmids both have a 5’ untranslated region
that contains a synthetic intron, and a 3 untranslated region/poly(A) site that is from the

' _human GH gene.
EXAMPLE 12

PHARMACOLOGICAL AND TOXICOLOGICAL EFFECTS OF EXOGENOUS

GH ADMINISTRATION IN NORMAL ANIMAL SUBJECTS

[0213]  Because porcine GH (pGH) is structurally identical to canine GH, pGH
‘was used in different studies on dogs. In one of these studies, pGH was administered for a
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i njection conpared with un-injected controls. In addition, treated dogs
have a significant decrease in the |levels of circul ati on ¥hidne 20060d cel | s
(usual Iy associated with increase of white blood cells (WBC) in the

- lynphatic organs but an increase in |ynphocyte percentage. Treated aninals
showed av@mWug7dcant i ncrease in the circul ating | ynpRotasess®8 12 June
2006 WO 03/049700 PCT/ US02/ 39509 at the early time points post-injection
(15.11 2.81 vs. 12.5 2.41 % p < 0.046 pst/pri). Control aninmals had

| ynphocyte values at the tinme points tested (p = 0.32). EXAMPLE 10 GHRH OR
Bl o_oalo,«teewldmmﬁnemmﬁ\ﬂicm@m@t @indn nBEFEQTEE-dsOLD HEALTHY

compondite (48 B A ELKEPRA f e e G PG BE RPN it 7
pl asm dow-dbiergyoups, o@phcmiyphrm}fl—twaédmgs \irereasetdukin tlmlmdis Bmm@ks post
I njection rot al ll;)um n,

gl obul e llﬁf;’%l}?‘sg?l?%cau%%ﬂleﬁ%eﬁ?fikl ARl %giré%eélat as ﬁho?i?ﬁforous Cal ci um

gl ucos éistdhapldingRalt evidadce df eildnia. There R ddde-foiARid mcpbaaeﬂmemhm b@&F-kpy, had
i ncreased C hemp n hema ri ev st- injection
conpar eeFehi f%]?ﬂataﬁ?a@{} 8‘3 a?q% Wgﬂhﬁe ﬁ’oﬁe‘{ mqg%?ﬁgloén have a

si gni f iptARtreatedadop £ A%0, moeasécmnhﬁmhlsl letelCth@agtee od %sepfe@et eem | evel s and
nor mal ﬂlu ose Ievelé. increase in Ca/lP ratio.is q|Ng?|cat|on of bone
1h1gPFiEA

" renvodelt ot Hag oy esHfgdRye r["B”“Z%"g]"‘I"'I"f‘t known t hat
- eryt hr Qostdse! TheRerih §luchss 1%l E@falsﬂe&’d&g@gé«ﬂlﬂie&%thm theeéomﬁolrx@:ﬁgelaﬁal n ("EPO") but

I's inpacted by nany. growth factors. For exa op ysec om zed rats

showléb?%l“@b&%?@'l"@cg’&ﬁﬁ%gce?”@r 2569 OP ceﬁylawgﬁqeopﬁob%ﬁ R-Wi.d cell's, and

there ighonRiiNeHakRs,! di ooﬁtu ﬁmﬁﬂommgdeo%ésaphﬁn@fs e@ﬂi&hgr% | G=-1 on all

hemat op0| etlc Iln%a E%Ey z et al., 1990; Kurtz et, al ‘ 1982; C austres
e

et al . mergsed)serumnsu gastad ¢hat the dogabpdenrly insulingissistant Jisbeislsed sensitivity
of er ytﬂéﬁ'v@smbﬁ&rm@l@éloaﬂ? s%mﬂcﬁﬁ elffect%lf?@vﬁt(ﬁpse}&i/ eb pf ah§BP-1 and

consequent |y overproduction o Mrza et aI , 1997; Correa

et al. c@s@zlyvelsmé% @@ewmho@em@abeh@%ﬁﬂnffﬁﬁ tr@oﬂfbé(gﬁs mahded | G- | rat her
than ERQQL IR AL S Gel MG OQRIRRES aflt nﬁa@aseacmisoﬁa,t Holki@¥ An@r cat abol i sm

and thus manages a proportional increase in dy mass and oxygen transport
' CapaCI ttgjglyaeridas zZSignificant ncreases in serum calcium and phosphorous levels and alkaline

phosphatase activity (bone isozyme) correlated with the histological changes in bone. In
pQGH-treated dogs, there was a dose-related normochromic, normocytic, nonregenerative
_anemia. The changes described above, except for the anemia, are related to catabolic
effects of high doses of GH (Prahalada et al., 1998)

EXAMPLE 13

PLASMID MEDIATED GHRH DELIVERY SLOWS TUMOR GROWTH,
PREVENTS KIDNEY FAILURE AND INCREASES SURVIVABILITY IN

TUMOR-BEARING ANIMALS

[0214]  Immunocompetent C57/Bl6 mice or immunocompromised nude mice
were injected with tumor lines (C57/Bl6 mice were implanted with a Lewis lung rat
adenocarcinoma line, while the nude mice were implanted with 2 human lung smail cell
adenocarcinoma line). At 1 day after the tumor implantation, mice were treated with either
constitutively active GHRH construct, an inducible GHRH construct or with a B-
galactosidase expressing construct (as negative control). Tumor established slower (Figure -
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et al., 1990). IG-1 is inportant factor regulating erythropoiesis in
uremc patients (Uena et al., 1992). Mreover, the effecl2dinet208at ment

Wi th reconbi nant human GH in anemc patients with panhypopituitarismis
known. After the treatnent with human GH plasma 69 12 June 2006 WO

03/ 04970VREMAWBO2/ 39509 EPO | evel s double, with a comcomsi2@mosi ncr ease of
Hb concentration to nornmal |levels. Wen the adm nistration of human GH is
interrupted, both plasnma EPO | evels and Hb concentrations decrease. [0210]
In injected dogs, a rapid correction of the anem a was obtained, as early
as two lteealds Fightee14) head plcavaloped lesj eqtidlpnin  RedGBRHotreatedl lesim@RBC) i ncr eased

by 8.9% 9-27 t he nornal aIu | 56 days

post - i opgemeatly: ?ﬁq@][ éia?ed Ped e °P$.“g$%¥f? iﬁeﬁﬁlu%eai%@gﬁrﬂ? ?’ val ues (6. 27
0. 33, sveldp. Kidney Gaildf, (Fipure 12),0Bah) contbis.| Methdtmsescava leslikelygtoalepeldpad a 6%

decrea in %heir RBC levels (6.00 0.2 vs. 5.5 0.2) (p < 0.006 conpared
to pos (]-J tion controls) in the sane period of tinme (Figure 5).

Henogl ob| n levels (Figure 6) increased by 6.8% (14.68 0.78 vs. 13.74
0.97 g/l pto21si)  Thehiohentitr descxitmdt herdin guobps Itied utalizBionoeilexeebse in t he sane

Dot 1 Rl GrRiy Bgjoion gy Eimfeleic i spienchs. JBhoct o Rthe EQIRE € ©

si gni f nadendtdagting bof fro@2fdprétdia. Jﬁﬁractmnﬂ,&tv:s neRBer élwﬁﬁs Wpr mossfbﬁa @82 pst/pri). In

t he sane riod, control, values 6% vs. 39.9 1.6
% p < 6’“5’? PSR Wmen th Hw‘bgqn’}mﬂ Fﬁﬂﬁbﬁﬂ#@ Bés?ﬁ?n?:% 10023t udy on dog
.cancer npdificstiohs etcd dfathHRHQéquem:teltm coﬁtamdﬁepomﬁmmiz’imvmclnﬁtcalmed as early
as two weeks . after. t | as |nJ tion. At t nni n of the study,
the pathEhtEing b ERs et i ROB R B nermt ocr | 1
(PVC") tc%éldng@&ﬁﬂtﬁk@ﬁ&dlﬁ@ﬁioh, 6 med m/ﬁieuﬁSwaﬂ(ghmfw h@ntd yerformeke t han nor mal
dogs. After ectian, g entered a rapl d, reverse stage,

and bed%smid b%@ﬁ@%sﬁ%q%%mtaﬁ ngePE‘em?ﬁ clgrizing. VeI, A 1f‘ilprocess as in

the st yehmth@se obesy Mg ﬁué&thacxd ‘S6ga€nok fin HOpBERE tidké So atulratdhe | Mune
function”) on young rats in t grow h hase Hb, ..PVC and. RBC val ues

i ncrea§l§ﬂ“¥ﬁ the, 14 (vo wdfeet, oy HogEa é:’lrgﬁlﬂ"’mcc"é? giions yyithisy 3 LYing WTEAISE  nor vl | zed

two veaksrefedl ee ﬁthigatiaﬁgimﬁu figtirefivel AiRlelchRid R uendd lancmhgx@zmebe within the
normal [imts t roug&out t he experinent, Althqug hFH n |nég to be bound

byt hediojogicah Aauivalgs Heres prCopresppiing TeqoiBAR P B2 | G- |
axi s | fhethoB 3 BERlahémiS!iAdr&sd Bital red blood cell mass; Teverse the wasting; reverse

abnormal weight loss; treat immune dysfunction; reverse the suppression of lymphopoesis;

and/or extend life expectancy for a chronically ill subject could not have been predicted

based on speculation,

[0216]  Although not wanting to be bound by theory, it is believed that an
increase in GHRH will increase the GH levels sufficient to treat anemia; increase total red
blood cell mass; reverse the wasting; reverse abmormal weight loss; treat immune
dysfunction; reverse the suppression of lymphopoesis; or extend life expectancy for the

_ chronically ill subject. Hormones (e.g. GHRH and GH) often contain a complex
feedback-regulated pathway, which are further complicated by chronic conditions such as
cancer or ATDS. Without direct experimentation of GHRH or biological equivalents used
in plasmid-mediated supplementation or the teachings provided herein, beneficial therapy

'~ could not have been predicted by one skilled in the art to determine which concentrations
 of non-native encoded sequences will yield desired results. Ideai regulation of a nucleic
acid sequence encoding GHRH or biological equivalent thereof is further complicated by
the tissue used for plasmid mediated supplementation, and would not have been obvious fo
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stimul ating erytropoiesis nost probably through stinulation of
erythropoietin. Wien the patients are reversed to a nornmat2 umal#06c st at e,
the natural GH effect is to induce a slight degree of anem a.

Nevert hel ess, these patients have cancer, and the natural course of the

di sease MO BHEPds cat abolism Patients will be nai nt ZCH&Ed023950pal ance by
these 70 12 June 2006 WD 03/ 049700 PCT/ US02/ 39509 contradi ctory nechani sns,
thus the Hb, PVC and RBC values will be corrected to normal, but never
exceed the upper normal limts, as shown in our studies. [0212] Target gene
expr esstgrskiflédsin thaart pathew gotualteapbrimgntativos wWith thet distpctiveskgendedr aswi t ch

t echnol }éuﬁsttis%e'.‘eﬂ%tql&?}ié&’ddegé & cén@a&lﬁit?éjﬁe%cﬂc‘)]xio FAWREGAl ly
avai | abl e system for T1gand-depéndent i nducti on of transgene expression has
a regi stsendal experimbatatiok thatmexploied GisyesSwpacifie (ad. infthablCang®nion aii(r) t echnol ogy

is b . ~Lerginall . h |
cynt hoedia® e SHTeCReints Mgk BRI SoBTBERRRRE b GRARWBkeol (2 OTCU 1Y

| nst eadwhitlewdsrnon olastiand bpsed gpart pricoar. Toe peteot inventiom isye Sgificedtsed by
anti progestjn uch as _m.fepristone (! NMP! Vegeto et a 1992; Xu et
o P g e Ryt ey 3 e i kbR cha il

T .
Foator protein of
~ the CenmB8eaict ldibukedsthetapiey to \iai tednsfaresdsfrah odehtst toelatpge g@naindds, rldng domai n of

the truncated human progester.ane.receptgr . that .has been. fused to the DNA
binct ng BT 10 Bk JES PR SRENY o B ANEE 0 17 bp

I ecogni dfiecifve.S Biofbl Slive@) hefodl that A 18NSR0 phahidaktiveral under thkopraped f rom t he p65
subunit .of human NF.kB (Abruzzese et,al,,  1999).  The gene for the

Gene Swi FECHORPEER SPRsitong rbg\? S mRaant ﬁ?@gﬂgfcéldm?m?%ﬂ’ﬁt FRydE n\"’a(:”I“é%(pr essi on
vect or ima?sé @agmtegldinpﬁﬁl&@a;ﬁd Miémla aﬂﬁF c@m{]@s;aad Tanisdidigiangly under ht he
control o cl e-specific skeletal aJpha-actin ("SK" ronoter The GHRH
pl asmi Mﬂﬁd@@fﬂ%@ﬂéﬂ%ﬁ%&ﬁ%ﬁﬂm edriqulidgot Wl%@ég@t@éﬁfﬂ“gﬁhﬁs an induci bl e
pr ondt eklafivaAbscs Gde8 inSto8er® (iSdvirafOPieAs). 0f the 17-mer Gal4 binding site fused
to a mniml TATA box pronoter. The GHRH codi ng sequence is a 228-bp

fragnment of er-pnorcine ated GHRH cDNA terped. HV: GIRH ( Draghi a- Akl i
et alL, 1998F 7 IThetHenFeaiment %‘8?3|Wé’5t-j‘£s‘i¥|“§§5@n%‘%ﬁ-naﬂl°&e‘5“r’88’%‘% stability in
serum iwitdthl rad ol -cell inhads; Ghe Teviigd b8 abnumiiat w&ighh dosf)ahel terbrsdGiiRle t hat has a

6-12 mnutes half-life. The cle- . speci.fic GeneSwi tch and .jnduci bl e GHRH
o1 2 PTSORR FLAAEPAPPESsi ek e oo EHAT R AL Al oy het | ¢
I ntron,sued aft B cons@fuéid SIfakee AHREGEIRS Ipyebdy 15 tHeesubjeas circalafisrom t he  human

G gen Ei\régaralesslzvclftjbec n]iezans of the delivery, For example, one would obtain the same effect by

L€

" delivering the appropriate quantities of GHRH or an analog thereof by classical
recombinant protein therapy or nucleic acid transfer, Accordingly, successful plasmid-
- mediated supplementation requires accurate delivery of encoded sequences to the cells of
a subject that results in expression of the gene product at levels appropriate to produce a
biological effect. The duration of treatment will extend through the course of the disease
symptoms, and possibly continuously. Since the method to deliver nucleic acid sequences
to the cells of a subject is highly dependent on specific diseases and the encoded gene, it
could not have been predicted by one skilled in the art which method and conditions are

appropriate without the teachings of this specification.

[0218] One skilled in the art readily appreciates that the present invention is

* well adapted to carry out the objectives and obtain the ends and advantages mentioned as

well as those inherent therein. Methods, procedures, techniques, and kits described herein

are presently representative of the preferred embodiments and are intended to be

exemplary and are not intended as limitations of the scope. Changes therein and other
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PHARMACOLOG CAL AND TOXI COLOQ CAL EFFECTS OF EXOGENOUS GH ADM NI STRATI ON I N
NORVAL ANl MAL SUBJECTS [ 02131 Because porcine GH (pGH is 1 Junet20nél |y
identical to canine GH, pGH was used in different studies on dogs. In one
“of these studies, pGH was adm nistered for a 71 12 June 2006 WO 03/ 049700
. PCT1 US02W833097@4 - weeks i n dogs. Porcine GH caused i n@czasexssisody wei ght
gain in md - and high dose groups (2.8 kg and 4.7 kg, respectively),
conpared to 0.4 kg and 0.8 kg in control and | ow dose groups,
respectively. In pGi+treated dogs, increased skin thickness seen grossly
cor r el ausesiwili aerwlto dhoscadkilipd v thia artrwhichasechcokepaswet! witbinl the epiit ofitker e was no
gr oss ] | vidence of edenma. There were dose-rel ated
increag%gn@gi%ﬁgﬁ%gﬁfhgggggFgﬁfg%%?%&inately 2-10-fol d) that correl ated
with the elevated serum GH levels in pGitreated dogs. Al so, increased
seruminsulin | evels through the md dose were seen throughout the study.
In high dose dogs, the insulin |levels remained el evated over 24 hr
post dose. The serum gl ucose levels in fasted dogs remained within the
control range and there was no chronic hyperglycem a based on gl ycosyl at ed
- henogl obin | evel s. Renal glonerular changes, significant polyuria with
decreased urine specific gravity, and increased seruminsulin |evels
suggested that the dogs had early insulin-resistant diabetes. There was
m nimal or no biologically significant effect of pGH on serum T3, T4, and
cortisol levels in dogs. O her serum bi ochem cal changes in pGHtreated
dogs i ncluded decreased urea nitrogen and creatinine, and increased '
pot assium cholesterol, and triglycerides. Significant increases in serum
cal ci um and phosphorous | evels and al kal i ne phosphatase activity (bone
i sozyne) correlated with the histol ogi cal changes in bone. In pGitreated
dogs, there was a dose-rel ated nornochrom c, nornocytic, nonregenerative
anem-a. The changes descri bed above, except for the anemia, are related to
catabolic effects of high doses of GH (Prahal ada et al., 1998) EXAMPLE 13
PLASM D MEDI ATED GHRH DELI VERY SLOAS TUMOR GROWIH, PREVENTS Kl DNEY FAI LURE
AND | NCREASES SURVI VABI LI TY N TUMOR BEARI NG ANI MALS [ 02141 :
| mmunoconpet ent C57B16 mice or inmunoconpron sed nude m ce

75




~were injected with tunor lines (C57B16 mice were inplanted with a Lewis
lung rat adenocarcinonma line, while the nude nice were i M@ antedosi th a
human |ung small cell adenocarcinona line). At 1 day after the tunor
i npl antation, mce were treated with either constitutively active GHRH
construct, an inducible GHRH construct or with a f3- gal act osi dase
expressing construct (as negative control). Tunor established sl ower
(Figure 72 12 June 2006 WD 03/049700 PCT/ US02/ 39509 10 and Figure 14), and
devel oped less rapidly in the GHRH treated ani mals. Consequently, GHRH
treated ani mal s suthAiMSt | onger (Figure 11), and were less likely to
devel op kidney failure (Figure 12), than controls. Metastases are |ess
likely to develop (Figure 13). [0215] The invention described herein
i nvol ves the utilikati Ose offa nedsiendd expekissidn dosdiruat ehaGrilRideod gilowhllotphonal
equl val ent nucheki A QIR For FARAGHRAIRP LIS qerblPOB! geandi N of

protein protein interactions I's nel nor possl

accuratel y spaenyfage gbarmadicamgnh fari the trppamentref evesw( any Sublml, fwheteinesaidef f i cacy,
pOSt transl at Inﬁﬂxﬁdmenfﬁ@dirﬁéli@&}h@’b%ﬂs(ﬁ‘ttlﬁzsﬁbj&i a GHRH sequence that contains a
point mutation which alters a single amno acid in the polypeptide chain.
However, based on the known art and the teachings of this specification,
one skilled in thé artUscHiRdecrmbiuanh ewwthohopnene arlensingrbormpile SEHRE i at ed
suppl enent at i biologi/ fihdiEAL aédrﬁﬁﬁtsﬁqere&hﬁr @€ LRhAEINRE of 3T thidaRBR BN e

pernut ati ons pn an ue nyclei¢ acid sequence in a specific . tissue to
accur at ely geaa%egklet“ af“ﬁ'ﬂ 2 10, suhiagh, wasrea s4id mefiqameniay fordlelivent igiRithe splisli t i ons

within a living organism Therefore, the utilization of the distinctive

nucl ei c acid sequence [ﬁ@@f)ﬂﬁdaﬁm%ﬁﬁﬁéssmpl:dﬁbtﬂgf tﬁaﬁ nc%géé rﬁ%r eof or
correspondw %@ i nant protein as lasm d- med: at eqd to treat
anem a; afong eQiJ BREd °Ee‘i“¥‘°“ﬁ’éﬁésb‘°lf°§9*’ér%‘ﬁwﬂlﬁ'§ \W&@?f Ay the ever se

abnor mal wei ghinufacis® of & maamammnﬁrayﬁg ATl BR6d deB iREsSEa hibRoSWRRESSI on of

| ynphopoesi s; fa for a chronically ill subject
coul d not havsgld%{eég{r(\;%ﬁ)erng ?‘9‘&“' g %ﬁp‘g’ﬁhes%‘a%w ation. [0216] Although not

wanting to be bound by theory it is believed that an increase in GHRH

will increase the4GH W@ﬁre&dﬂbﬁaﬁﬂ%&&ﬂoﬁ@éfeaﬁ@%@mek@ﬁﬁﬁ# gr4gotal red
bl ood cel | MBSS i er.se.t he vvazﬁl n rever e abnormal weig 0ss; treat

i mune  dysf Une FigRpLwialem ctggp of %/W‘Eﬂ'l‘@ﬁ'é’g§?r§“"“’d'ﬁ‘n%xt end

life expectSariasl n’:d)blodtth@ll mass in a subject, wherem said medicament is for delivery into the
subject.

5. Use of a nucleic acid expression construct that encodes a growth-hormone-
releasing-hormone (“GHRH™) or functional biological equivalent thereof in the
manufacture of a medicament for reversing wasting in a subject, wherein said medicament

20 is for delivery into cells of the subject.

6. Use of a recombinant growth-hormone-releasing-hormone (“GHRH”) or a
biclogical functional equivalent thereof in the manufacture of a medicament for reversing

wasting in a subject, wherein said medicament is for delivery into the subject.

7. Use of a nucleic acid expression construct that encodes a growth-hormone-
25 releasing-hormone (“GHRH”) or functional biological equivalent thereof in the
manufacture of a medicament for reversing abnormal weight loss in a subject, wherein said

medicament is for delivery into cells of the subject.
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"chronically ill subject. Hornones (e.g. GHRH and GH) often contain a

conpl ex feedback-regul ated pat hway, which are further congiwetaddsby
chronic conditions such as cancer or AIDS. Wthout direct experinentation
of GHRH or biol ogical equivalents used in plasnd-nediated suppl ementation
or the teachings provided herein, beneficial therapy could not have been
predi cted by one skilled in the art to determ ne which concentrations of
non-nati ve encoded sequences will yield desired results. Ideal regulation
of a nucleic acid sequence encodi ng GHRH or bi ol ogi cal equival ent thereof
i.s further conplicated Uyofé haeomhﬁ&ugrotr&ﬁﬂrnicﬂé-reﬁh@rﬁgnﬂodnﬁﬁd*(&l}&d’ ) or a

suppl enentatio obv

03/ 049700 PCT/ %%B%%%@L @ff"akmf‘rﬂaf’ it ‘EW&“"QF?‘”\HF ¢ H‘Bizl‘fa“%%&fé‘a{f""eas"’g

experi ment at i off&ightigpin it hehreniostly Howbivss, \s@cpueamlenqdmaraent pafot debivdnaintotthesue. The
invention descéirdiediigkmjet:. contains the descriptions and results of
essential experinentation that explored tissue specific and inducible

regul ation of distinctive nucleic acid sequences that encoded GHRH or

bi ol ogi cal eﬁqur val &nt tUseel@ofucleic\ahii ckpression qvodtrucishak emedebage:drth:lpomnp-rr or art.
The present i n¥eal F—Q@m’loﬁe E{“@I’Iﬂﬁ"’)f 'op aﬂxtrctl a?g:,llol(ﬁgg?r{]wrareragvél%t dgyedopl

non-viral thera * animals, 1nc n or er for
" nucl ei ¢ aci d- H’é@éfa“?rﬁé %l'BPdé@“’P’Ef fepereversiggdheesupraession of fymehenersis in osubiattge
manmal s, and  wheteinswit ekdicamentissBaSivery IntoMB8s oF the Bbjesd. Ng that extrenely | ow
guantities of plasmd were effective. It is shown herein that as little as
0.2 ng plasm d deljvered under the proper electroporation conditions had
an inportant biol @i caVssdhgdecombinant groxichosmeneelensingrhormop¢GHRED arei ght

gain, and et ®htbgloalffenciidhalaquidilbit ﬁi&reeﬁmlﬁib%a%uﬂa&nﬁ%fa hikiSmRhas e’ rsfgant i ty
was 100 fold Io r than Ehe t heor.eti one, and could not have béen

ression, Wléopafc'%sdg a éeat, }VPFI(?UE)W@ICEPFPt é\f@?d&b‘@rﬂ ‘ﬁ'ﬁ/ kg) .

predi ct ed from relog
102171 The tr &wmiswhgast of anemi a, wasting, or imune dysfunction; the
increase 1in total red bl ood cell mass; the reverse of abnor mal  wei ght
loss; the reverse n tlpe Lgﬁﬁlessr on of | ynphopoesi s; and/or the extension
of life expectancy ‘for Sﬁof:‘h? c2%14) GrpTEgsion casIcEibet cagodess EOWEBeIEMce of t he

‘GHRH nol ecul es:lepsmgsi@nﬂone n(“GHRHS}J b:_lreﬁin&loﬁ&lr Bidio@l'ﬁdloﬁqulvafeﬂlgaﬁegdoﬁslﬁ gt the
one woul d obtai.n t eff, ct by

means of t exa

del i veri ngtﬂ?hgﬂé}{)a\ré)@%ﬁ? P at camcnp?of&agg W‘@iﬁﬁﬁiﬁ’@o&dnéﬁ Frein sy

cl assi cal re@mmﬁamforplpb@eaImobﬂlsmﬁthysm_rectnucl eic acid transf er.

Accordi ngly, successful plasm d- nedi ated suppl enentation requires accurate
delivery of encodeii the cells of a_subject that results in

gﬂuetnces tQ t |
expressi on of the gen T)?cf’d’ﬁﬁ"tmbé‘ta“'i%\’7‘@%‘”&‘6&‘?”85@“&@“@@36%&0@

biological functional equivalent thereof in the manufacture of a medicament for treating

immune dysfunction in a subject, wherein said medicament is for delivery into the subject.

20 13. Use of a nucleic acid expression construct that encodes a growth-hormone-
releasing-hormone (“GHRH™) or functional biological equivalent thereof in the
manufacture of a medicament for extending life expectancy for a chronically ill subject,

wherein said medicament is for delivery into cells of the chronically ill subject.

14, Use of a nucleic acid expression construct that encodes a growth-hormone-

25 releasing-hormone (“GHRH™) or functional biological equivalent thereof in the
manufacture of a medicament for treating a subject having a tumor, the tumor being

. selected from a group consisting of adenoma; mast cell tumor;, melanoma; sarcoma; or

solid tumor; wherein said medicament is for delivery into a tissue of the subject and
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" biological effect. The duration of treatnment will extend through the course
of the disease synptons, and possibly continuously. Sincei2hgemmobod to
deliver nucleic acid sequences to the cells of a subject is highly
dependent on specific di seases and the encoded gene, it could not have
been predicted by one skilled in the art which nethod and conditions are
appropriate without the teachings of this specification. 102181 One skilled
in the art readily appreciates that the present invention is well adapted
to carry out the objectives and obtain the ends and advant ages nenti oned as
wel | as those Wirirssbiequehiaxpriesion MhOGHRH opbioIcgeh 6RSvalchtQ M HCRHAS reta@Nd Ki t S

descri bed hereplo @ SrL RGNt Y representative of the preferred enbodiments
and are mtendedgrto be exerrpl ary and are not intended as limtations of
t he scope. Changes therein and other 74 12 June 2006 WD 03/ 049700

PCTI US02/ 39509 useb. wi [Use oftaauntleit acidl Bipsesisikdohdnél thaberdcbiRs @ Blowidtiotona! €
enconpassed Wtibidaet (& tion or define t he _scope of
the invention. 75 aﬁﬁﬁi f%%%@&L %EthMFﬂﬁéq%?P‘”Hu%?%lgmgﬁl &pr essi on
construct t t?atmaé\*fé‘i'j'ﬂé§f a wpdisoment m;rtwm-a subjegsdmiing 2 vercinomg wHeEHREI)  or
functional bi GheaPinenl is @ EEMARLSRD a HRGE !

medi canent for %hgﬂgﬁ a@ tly(q)f gnem gﬂiﬁ% ugjelétlr}gd wg&ayv(ﬁgetrqg{{nﬁexggef%

medi cament i s °fBF iV {’@g’f’ﬂt’%“"é‘ﬂ“l‘%‘mgﬁmﬂ%f egrpwihpf thepascigtag

recombi nant growt h- hor none-r el easi ng- hornone ("GHRH') or a biol ogi cal

functional ‘equi valgnt baeesafeidibold EplBiH LAY faGhode/ EALGRTBALLOF L e
1S

treat nent of az in a su [ ereln sa cane or dellvery
i nto the subj ECFSMEOMRE 6§I®%hcﬂfeﬁlect§e41db@k§lpéssqwleatorﬂﬁqotucm thhat

encodes a df owbﬂufahmremmane(ﬂcﬁmé:elf&&&htﬂ@ QbRRvihg Qlﬁt&ﬂla 9{ a iyApadhonal
n.the nmanufact ur a nedi cament for

bi ol ogi cal eq
i ncreasi ng to"%‘”l\{é%l ?3}18% 5% eqéf °r felveryinjo 3 tisyye Pk ?S“W/Wef”é?fﬁn sebsia¥enhedi canment
is for deli ve?’ﬁyreﬁsm@fﬁrel(]?ﬁ&b(ﬁr Hidiegiceldapielént iskufficket 10 fetad he GRWVE ARRE

gr owt h- hor mnﬁére@eﬁg%ﬁgl% e ("GHRH') or a biological functional
equi val ent thereof in the acture of a nedi canent for increasing 15

total red blood cell nmass in a subject, wherein said nedicament is for
delivery into thel7 sulbjseetta nucleic acid expression construct that encodes a growth-hormone-

15 releasing-hormone (“GHRH™) or functional biological equivalent thereof in the
manufacture of a medicament for preventing the development of a metastatic-tumor in a
subject, wherein said medicament is for delivery into a tissue of the subject and wherein
subsequent expression of the GHRH or biological equivalent is sufficient to retard the
development of the metastatic-tumor,

20 18.  Use of a nucleic acid expression construct that encodes a growth-hormone-
releasing-hormone (“GHRH™) or functional biological equivalent thereof in the
manufacture of a medicament for treating a subject having a metastatic growth of tumor
cells, the tumor cells being selected from a group consisting of an adenoma; a carcinoma, a
leukemia, a lymphoma, a mast cell tumor, a melanoma, a sarcoma, and a solid tumor;

25 wherein said medicament is for delivery into a muscle fissue of the subject, wherein said
delivery comprises applying an electroporation cell-transfecting pulse to the tissue; and
wherein the nucleic acid expression construct comprises:

a muscle specific promoter;
the encoded GHRH or functional biological equivalent thereof: and
30 a human growth hormone 3’ untranslated region (“3° UTR");
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5. Use of a nucleic acid expression construct that encodes a

growt h- hor none- rel easi ng-hornmone ("GHRH') or functional bidlwgi2086
equi val ent thereof in the nmanufacture of a medi cament for reversing
wasting in a subject, wherein said nedicanent 20 is for delivery into
cells of the subject. 6. Use of a reconbi nant 4

gr om h- hor none-r el easi ng- hornone C GHRH') or a biol ogical functional
equi val ent thereof in the manufacture of a nedicanent for reversing
wasting in a subject, wherein said nedicanent is for delivery into the

subj ect. 7. Use of tii proutkaitee eaa:ldéh@IlmGﬁﬁhdﬁﬂnam%%iéa‘ﬂ&{uivﬁl%fthe%ﬂﬁ,Qrﬁilefs a

gr om h- hor none- ZSﬂ{G%LEaE%Sn%- hot none ér G—Elfrf'%dor uncti onal bi ol ogi cal

equi val ent thereof 'I'n Fha TRACFERRAlOReely igkedi cament for reversing
abnormal wei ght | o0& 4 vivoexpredsior offthe QERH ef tiolsgidatiequivaietit saemhted bptht or  del i very
into cells of the guRbREe 76 12 June 2006 8. Use of a recombi nant

gr owt h- hor mone-rel gasi ng- hornone, ("G -1 RH") or a biological functional
equi val ent ther eof M OFHE Febetrntiaks fres fiom avimldeskbensent for i ncreasi ng

\éve: ght gain i I’andwhhéiﬁElibﬁefqhénlyTﬂpfeksli()li'ébﬁlgGHR}l\MﬂSfbgki&l éﬁiﬂ%eﬁﬁsﬁnﬁﬁ‘lggent is 1; or
elivery into [ Ol .l 1. subject. .5 Use of a nucleic¢c aci
expressi on cor%g%lé‘fcra?ﬁ t&lgl)lé%ffh%mgt F@VWH@HWH@H‘&Q”?’@W&%‘]%% none
("GHRH') or f dbraondtasiati¢ epvblobgllcal equi val ent thereof in the nanufacture of
a nedi canent for reversing the suppression of |ynphopoesis in a subject,
wherein said nedi CRMEN si S for .deljvery into cells of the subject. 10. Use
of a reconbinant growt h HBPAMBAES 94 FRESsing CARSITRS Fat quoqdefa-£rpwifihogponer

bi ol ogi cal 1 urrabingradrmengui(YGHRIY) drh &metivali MidldgRalMBfiifatat Uhdeodf ma eedi cament
for reversi ngphhg: ' y S| S.lh a subject, wherein said
nedi canent is fqracg%??f/g??/%d?%{%& ﬁ%rhgggg L%j%ghé?y. faildre 180 SUBIECt, WHETRP i aci d
expressi on cofEEramept it foa felivery diies tisguaridhe subjo emipwlereir ebeqshigplasionone
(TCORH ) o b GRREbr B A0fRbR ALNBLAN AR wih Br i@ cARmranuf act ur e
of a nmedi canent for treating immune dysfunction 1n a su jecf, erein said
medi canent is for delivery into cells of the subject. 12. Use of a

r econbi nant gr owt R9-horemeof eived slaimg-1Mas Wborel 9( WiskiRHh)d dalivedy infoiagisaagi cal
functi onal 120é8 tNAduBiadt b i . e of .a nmedicanent for
treating immune d jg‘% un]gﬁso_n p{;l'#flgﬁ Eﬂ‘bj@%@ ?%tﬁ%géee?%’esﬁglm wrr%‘ﬁ'in@?@crlulf is for
delivery int o“%‘#&""ﬁ%‘}‘%’t deliyerpd fman arpadin e tissugeonipdsing the dedivarsdoudsis g
construct thapesbadasmatgr owt h- hor none-

21.  The use of claim 19 or 20, wherein said delivery into a tissue of the subject
further comprises placing a plurality of electrodes in the tissue before applying the cell-
20 transfecting pulse to the tissue; wherein the nucleic acid expression construct is delivered

to the tissue in an area that interposes the plurality of electrodes.

22.  The use of claim 20, wherein the cell-transfecting pulse is an electrical
pulse or a vascular pressure pulse.

23.  Theuse of any of claims 14 to 17 or 19, wherein delivery into a tissue of the
25  subject further comprising electroporating the cells.

24.  The use of any of claims 14 to 17 or 19, wherein delivery is by injection,
gene gun, or gold particle bombardment.
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" rel easi ng- hornone ("GHRH') or functional biological equivalent thereof in
the manufacture of a nmedicanent for extending |ife expectthiunef2806a
chronically ill subject, wherein said nmedicanent is for delivery into
cells of the chronically ill subject. 14. Use of a nucleic acid expression
construct that encodes a grow h-hornone- 25 rel easi ng-hornone ("GHRH') or
functi onal biol ogical equivalent thereof in the manufacture of a nedi canent
for treating a subject having a tunor, the tunor being selected froma
group consi sting of adenonma; mast cell tunor; nelanoma; sarcoma; or solid
tumor, wherein sai#25.nedhe aRfitny 6 difhs Geldl MEWNerdi e s@bjdet BSURmRlticidie Subj ect
and 77 12 Junezmg.l?l gfggagri%'ﬂnorsau% ec!luent expression of the GHRH or bi ol ogi cal
equi val ent is SUFTiclent o Pt # ™ he growth of the tumor. 15. Use of a
nucl ei ¢ aci d expression construct that encodes a grow h-hornone-

rel easi ng- hor none %6. GHRKE yse 6ffany oitGihORaab 19)whb:a8ih6 albjedast Malgnt thereof in
the 5 manufacture of a nedicanent for treating a subject having a

carci noma, wherein _said medicanment is for delivery into a tissue of the
subj ect and wher ei ¥+ subagtfFny eeliness!ditoh7 ordf, wharin@miucler adid exprsgsianal

equi val ent s censfrict & isebsfentially frelods Girdl BRKGHOWM h of the carcinoma. 16. Use of
a nucl eic acid expression construct that encodes a grow h- hornone-

r el easi ng- hor none % GHRH') or functional biological equivalent thereof in
the 10 nanuf act ur &8of Hemesgi aanefirlainpl4 to i 2 at 19yheein u bjometer ¢fahd migleia | eukeni a
or a | ynphomascid edpeistinBorScelcompelics 8 ARM-spednd Mmdlg! i very into a tissue of

t he subject, wherein subsequent expression of the GHRH or bi ol ogi cal
equivalent is sufficient to retard the growmh rate of the |eukem a or the
| ynphoma. 17. Use?3f dhawed of elaigc% vdrepsimeths itisve-siori§it pomtoter vampréacades a

gr owt h- hor nonGusclk3pdeBic gAMb - hor none (" GHRH') or functional bi ol ogi cal

equi val ent thereof in the manufacture of a nedi canent for preventing the
devel opnment of a netastatic-tunor in a subject, wherein said nedicanent is
for deliveld into3& tiThewseofiflaimis, whatsinglt pranderwheprsésSPeSUbs equent
expression of the GHRH or biological equivalent is sufficient to retard the
devel opnent of thg ne stat)%]%-tggnr. %0 18. Use aof a nucleic acid

expressi on construct tRare enesgeeads it Bt Rt Horhwsine 3 ruspanivied seivs ofone
("GHRH') or fthmuucieinexpreisiool cogiitrealis @ Gninvd lgRkh hdi@eR0f” UTR,{Heeine R act ure of
a nedi canent QiR l.ect,. in tastatic.gr,omh of tunor
cells, the tl?tr)r%gon%:fél I's %}eﬁbﬁ%@@%&@?‘&%g}vﬁo%ﬁ%gﬁy@%% ling of an
‘adenoma; a carcinonmm, a :

32.  The use of any of claims 14 to 17 or 19, wherein the tissue comprises
I5 muscle.

33. The use of any of claims 14 to 19 wherein the encoded GHRH or functional
- biological equivalent comprises SEQID#1, SEQID#2, SEQID#3, SEQID#4, or SEQID#10.

34, The use of claim 14 or 15, wherein the tumor comprises a benign or
malignant tumor.

20 35.  The use of claim 17, wherein the carcinoma comprises a benign or
malignant carcinoma.

36.  The use of claim 19, wherein the kidney failure resuited from the subject

having a cancer selected from a group consisting of adenoma; carcinoma, leukemia,

Iymphoma, mast cell tumor; melanoma; sarcoma; or solid tumor.
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| eukem a, a | ynphoma, a mast cell tunor, a nelanoma, a sarcoma, and a solid
tunor, 25 wherein said nmedicanment is for delivery into a nidine 2006sue of

t he subject, wherein said delivery conprises applying an el ectroporation
cell-transfecting pulse to the tissue; and wherein the nucleic acid
expression construct conprises: a nuscle specific pronoter the encoded GHRH
or functional biological equivalent thereof; and 30 a human growth hornone
3" untranslated region ("3 UTR'); 78 12 June 2006 the pronoter, the
encoded GHRH or functional biological equivalent thereof, and the 3
untransl at ed regi oB7.ar §heperdaficlaine By, wheklalk cahdte cniprivds\ebefifP braadigmt Of t he
GHRH or bi ol ogl,g@l.mgqui val ent is regulated by the pronoter; and 5 the
construct is substantially free froma viral backbone; and wherein
subsequent expression of the GHRH or biol ogical equivalent facilitates
growt h hornmone ("G#!) Ibeousebf daimiln, wHbRinditakyeRilureid Prevénted itf thd bjgat to retard
the gromh of the netastatic growh of cells. 19. Use of a nucleic acid
expression construgt that encodes a growt h-hornone- 10 rel easi ng- hor none
("GHRH') or functithal 8 6P 8EwAf claigilvaiSeitd § hey Bowharin sdicedetivanuifotect ur e of
a medi canents feells of theaubjetigodipribaedlechrajokatii @t &1 subj ect, wherein said

medi canent is for delivery into a tissue of the subject and wherein
subsequent expressjon _of the GHRH or biol ogi cal equivalent is sufficient
to retard the growth offet4ieotayafsiine. 1. 305, TThel luad 3ovhasgiy thofeells|ofities 14 t o
17 or 19, wherubjent skasonlatitekliisyaisienidal a tissue 15 of the subject conprises
applying a cell-transfecting pulse to the tissue wherein, the cell
transfecting pulse is delivered to an area in the tissue conprising the

del i vered nucl ei ¢ *kci dhe dssfaay porkeins hsk Sub 19, 1120r. 13 Th &9, ndiereinftheciugleion 19' or

20, wherein saiid egpedsiiohe Edhstritt Qoﬁpﬁsi:ssgli@nﬁiz,té'lﬁ)lﬁg% ;sggr%%glr §F§%}#fﬁgp::ia|sfszo

| aci ' I in the ti
!torg(r:llspgc?i ﬁ%u%u Iis)gyst %éqlﬁgﬁgﬁ%@ﬂ)}%%g@ﬁﬁni ﬁ:uﬁucl ei c acid expression

construct is delivered to the tissue in an area that interposes the

plurality of e! ectz.0dqte }l£%faﬂ-)h@fm Qf3 ilﬁb,nﬂlztg’l'?%ﬂi %&eif]tﬂ% nucleic
cell-transfecti ng@gsul se is an electrjcal E;ul_se or "a vascul ar pressure
g

pul se. 23. THE FERCSHPn cSrugh tugthes comprised a frapsteptioprfaciljating nelypeptidedel i very into a
ti ssue of the

43.  The use of claim 42, wherein the transfection-facilitating polypeptide
comprises a charged polypeptide.

15 44.  The use of claim 42, wherein the transfection-facilitating polypeptide
comprises poly-L-glutamate.

45.  The use of claim 18, wherein the nucleic acid expression construct further
comprises a transfection-facilitating polypeptide, the charged transfection-facilitating
polypeptide comprising poly-L-glutamate.

20 46.  The use of any of claims 1, 3, 5, 7, 9, 11, 13, wherein delivery of the

medicament into the cells of the subject initiates expression of the encoded GHRH or
functional biological equivalent thereof,

47.  The use of claim 46, wherein the encoded GHRH or functional biological
equivalent thercof is expressed in tissue specific cells of the subject. '
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" 25 subject further conprising electroporating the cells. 24. The use of any
of clains 14 to 17 or 19, wherein delivery is by injectioni2Jugerg80g§un, or
gold particle bonbardnent. 79 12 June 2006 25. The use of any of clains 14
to 19, wherein the subject is a donmesticated animal; a food animal; or a
work animal. 26. The use of any of clains 14 to 19, wherein the subject is
a human. 27. The use of any of clains 14 to 17 or 19, wherein the nucleic
acid expression 5 construct is substantially free of a viral backbone. 28.
The use of any of clains 14 to 17 or 19, wherein a pronoter of the nucleic
aci d expression coffstr Ub¢ usonPrikises?,avlickeit tR- SPRCHkdific PIBBIURS subf® The use
of claim 28, ssue-specific pronoter conprises a

nmuscl e- speci fyggﬁ%%g{rho%%lr%&ﬂfo 30. The use of claim 28, wherein the pronoter
conprises SPcS-12. 31. The use of any of clains 14 to 17 or 19, wherein a
3' untransl ated re@;onibéusetohmymf@laﬁﬁscz ﬂg(ﬂr$$§ilQrer@ﬁfﬁérélﬂﬁie én&adai &uman

growt h hor nong,.3mn .hor none 3 | et al ha actin
3 UTR or Wi p<)‘l’£l‘_’lf?gﬂn%y%E :E’é’g’g‘é’? ve PayPeRRAE: ancthe ‘E?F"‘ég?f E‘i?"“t!’r“é ms 14 to
17 or 19, \Aﬁelﬁé‘F‘FPﬂt‘lHéd?ﬁl% wx\@bmmf@ﬁw is1bpalyreptide thaB Bas beeengieeral toany of

claims 14 to iSuwdheaRkin: hiigo SACQHRH AR sk D%ngsgé%o%nmp r%ﬂ@%@lo_ 34

equi val ent cog}lg{%g1 ajls SEQ D#1, S%%I D2, SE
The use of cl gally aptivill, whep campared to g wild- H’H%QHBHWW@@@ a benign or

mal i gnant tumor. 20 35. The use of claim17, wherein the carcinoma

conprises a beni gipor THEﬁilsé &ﬂﬁ\?t}f 91@519'1@%7?7 orsg wﬂi‘&n Hﬁ%nr?ode&%u%ﬁ%ai‘g

wherein the ﬁffg fal e resulted fromthe subje havi ng cer

selected fro %Pfsﬂ% 1H Pa‘mwa%&FWIWWPMWQﬁR)&m

| ynphoma, mSactmtheﬁcmmmdmlvamamsmmepuder solid tunor. 80 12 June
2006 37. The use of claim 36, wherein the cancer conprises a benign or
mal i gnant carci nf(,)lrra.

The use of any of claims 2, 4, 6, 8, 10, 12 or 14 to 20, wherein the encoded

or recombinant GHRH or functional biological equivalent thercof is of formula (SEQID
#0):

-X_1~X;—DRATFTNSYRKVL- X3~QLSARKLLODT - X, - Xs—ROQGERNQEQGA~OH
15 wherein the formula has the following characteristics:

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

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

isoleucine (“T);
X3 is a D-or L-isomer of the amino acid alanine (“A”) or glycine (“G™);
20 X, is a D-or L-isomer of the amino acid methionine (“M”), or leucine (“L”);

X5 is a D-or L-isomer of the amino acid serine (“S”) or asparagine (“N"); or

a combination thereof,

52.  The use of any of claims 1 to 5 or 7 to 12, wherein the nucleic acid
expression construct encodes a polypeptide of a sequence comprising SEQID#I,
25 SEQID#2, SEQID#3, or SEQID#4 or the recombinant GHRH or functional biclogical

equivalent thereof is_ of a formula comprising SEQID#1, SEQID#2, SEQID#3, or
SEQID#4 .
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38. The use of claim 14, wherein kidney failure is prevented in the
subject. 39. The use of any of claims 1, 3, 5, 7, 9, 11 ori2lRinedoesei n said
delivery into 5 cells of the subject conprises electroporating the cells.
40. The use of any of clainms 1, 3, 5, 7, 9, 11 or 13, wherein the cells of
the subject are somatic cells, or stemcells. 41. The use of any of clains
1, 3, 5, 7, 9, 11 or 13 to 19, wherein the nucleic acid expression
construct conprises SEQ D#12, SEQ D#13, SEQ D#14, SEQ D#17, 10 SEQ D#18,
SEQ D#19, SEQ D#20, or SEQ D#21. 42. The use of any of clainms 1, 3, 5, 7,

9, 11 to 17 or 19, SdherBicnsetdfenyrufclaiisq to A9 ONRIRIR] AEIEORTEoMEhanf U t her

conprises a trgaghegt 400 jhitatin | ypeptide. 43. The use of claim42,
wherein the transte%f?§ﬁ9%@§#kﬁF%t?"%dggﬁégﬁgﬁFgﬁmxé%ﬂﬂ?ﬂ@%@mﬁ(gﬁ5}ged

pol ypepti de. 1%°®ionimthasubiset. of cl ai m 42, wherein the
transfection-facilitating pol ypeptide conprises poly-L-glutamte. 45. The
use of claim 18, wherein the nucleic acid expression construct further
conprises a transfection-facilitating pol ypeptide, the charged
transfection-facilitating polypeptide conprising poly-L-glutamte. 20 46.
The use of any of clains 1, 3, 5, 7, 9, 11, 13, wherein delivery of the
nmedi canent into the cells of the subject initiates expression of the
encoded GHRH or functional biological equivalent thereof. 47. The use of
cl ai m 46, wherein the encoded GHRH or functional biological equivalent

t hereof is expressed in tissue:specific cells of the subject. 81 12 June
2006 48. The use of claim47, wherein the tissue specific cells of the
subj ect conprises nuscle cells. 49. The use of any of clainms 2, 4, 6, 8,
10, 12 or 46 wherein the encoded or reconbinant GHRH is a biologically
active polypeptide; and the encoded or reconbinant 5 functional biol ogical
equi valent of GHRH is a pol ypeptide that has been engineered to contain a
di stinct am no acid sequence while sinultaneously having simlar or

i nproved biologically activity when conpared to a wild-type GHRH

pol ypeptide. 50. The use of any of clainms 14 to 17 or 19, wherein the
encoded functional biological equivalent of GHRH is a pol ypepti de havi ng
simlar or inproved biol ogical
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10 activity when conpared to a wild-type GHRH pol ypeptide. 51. The use of
any of clainms 2, 4, 6, 8, 10, 12 or 14 to 20, wherein the thtoaeadosor

- reconbi nant GHRH or functional biological equivalent thereof is of formula
(SEQ D wW6)3/049%00i - X2- DAl FTNSYRKVL- X3- QLSARKLLQDI - X4- XpcTkazihiveEQGA- OH 15
wherein the fornula has the follow ng characteristics: Xi is a Dor
L-isonmer of the amno acid tyrosine ("Y"), or histidine ("H'); X2 is a
D-or L-isomer of the amino acid alanine ("A"), valine ("V'), or isoleucine
("I"); X3 is a Dor L- isommmsmng aci d aI ani ne ("A") or glyci ne
("G"); a.D-or L-isoner of the amnq_acid nethiopine ("M), or

| euci ne ("ﬁl cgu@@”ﬂ@feﬁnﬁ%@ the ¢xtephibiat ey RrAdde gEHplan PFes r‘10?"|e ("S") or
aspar agthee ddiaily shpplefentars t6 GHbR 8 fdr@ et bRQbecifRAly hétRpoiae] Bieigany of clains 1
to 5 or 7 to 12, wherein the nucleic acid expression construct encodes a
pol ypebYF‘if%fe’%?P a sequence conprising SEQ D#1, 25 SEQ D#2, SEQ D#3, or

SEQ D#4 or the reconbi nant GHRH or functi onal bi ol ogi cal equi val ent
thereof is of a fornula ggnpATEng)(ﬁE@\mm SEQ D#2 SEQ D#3, or SEQ D#4.

82 12 u any of clal 1to or 19 wherein the
encodeglugfP mg‘w ISS@I%%WWI’B?\%QP%W(EHWF %]gl?sﬁeglas E‘éﬁﬂ%l ent thereof
facilitates growth hornone ("G secretion in the subj ect. 83 12 June
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<220> <223>This is a nucleic acid sequence of a eukaryotic pronoter c5-12.
<400>7 cggccgtccg ccctcggcac catcctcacg acacccaaat gtggggatk Yuret 2006t agag
cggt gaggaa ggtgggcagg aaaataactc ccgggagtta tttttagagc ggaggaat gg
cggttcctca cccgtcgcca tatttgggtg tccgeccctcg ggccgggegg tgcetcccgcec

cgcct cga®¥d @4t ccg gcetacccgga ggagcgggag gcg at ggRgAGIe/sayaggaat g 60
cagcaggtgt tggcgctcta 120 tggacaccca aatatggcga 180 gccggggccg cattcctggg
240 gggccggcgg cggcccacga 300 <210> 8 <211> 190 <212> DNA <213>
artificial sequence 323 sggfwr 17é8g This is a nucleic acid sequence of a
human growt h hornmone ("hGH') poly Atail. <400> 8 gggtggcatc cctgtgaccc

ct cccedftg Adeisgs cct gg ccct ggaagt tgccactcca 60 gtgcccacca geccttgtcct

aat aaaatta a catca tttt tctga ctaggtgtcc 120 ttctataata ttatggggtg
gagggg%@ fg 6@%?8 g 1P BUR AR SBOHCE TGt Ry PP EFTO>0-  <211>219
<212>QN6><aa§a@[&k§jcygg§ggMﬁnce <220> <223>This is the cDNA for Porcine

- growt h hornone rel easi ng hornone
<160> 25

«170> PatentIn version 3.1

<210= 1

<211> 40

<212> PRT

<213> artificial sequence

<220>

<223> This is a growth hormone releasing hormone ("GHRH") with a Hisl
and Val2 substituting the Tryl and Ala2, GlylS5 substituted with A
1lal5, and Met27, Ser28 with Leu27 and AsnZzs.

<400> 1

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

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

Glu Arg Asn Gln Glu Gln Gly Ala
35 40

‘%210 2

<21l> 40

«212> DRT

<213> artificial sequence

<220>

<223> This is a modified amino acid sequence for growth hormone releasi
ng hormone (GHRH). Alpha-helical conformation was increased by su
bstituting Glyl5 to Alal5. This is the TI-GHRH sequence so it alsz
o has the IleZ instead of Ala2, GlylS gubstituted with Alail5, and
Met27, Ser28 with Leu27 and Asn28.

<400> 2
'I‘yr Ile Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Ala Gln
5 10 i5

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

Glu Arg Asn Gln ¢lu Gln Gly Ala
35 40




190 12 June 2006 WO 03/049700 PCT/ US02/ 39509 <400> 9 atggtgctct gggtgttctt
ctttgtgatc ctcaccctca gcaacagctc ccactgcccc 60 ccacctcccciZzduregosct
caggat gcgg cggcacgtag atgccatctt caccaacagc 120 taccggaagg tgctggccca
gctgtccgecc cgcaagctgec tccaggacat cctgaacagg 180 cagcagggag agaggaacca
agagcaag&ﬁ)‘ﬁg’éﬁﬁ%t ga 219 <210>10 <211>40 <212>PRT <21BSHUsRA3pHPal sequence
<220> <223>This is the am no acid sequence for porcine growth hornone

rel eas. ing hornmone. <400>10 Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys
Val Leu Ay Gn 15 10 15 Leu Ser Ala Arg Lys Leu Leu A n Asp Ile Met Ser
Arg GsA1%& ? Gy 20 25 30 Gu Arg Asn Gn Gu Gn Gy Ala 3540 <210>11
<211>§§ ZI %2,}2>DNA <213>artificial sequence <220> <223>This is the nucleic
acid ggﬁger&g_:gfg@irlt;g g.qperatively linked conp onents of the Hv-GHRH

pl asm d. <400>11 gttgt aaaac gacggccagt gaattgtaat acgactcact atagggcgaa

tt ggageéitec 60 accgcggtgg cggccgtccg ccctcggcac catcctcacg acacccaaat
at ggcg%gg Thix)is a growth hormone releasing hormone that has a Val2 substi

tution for a Ala2, Glyl5 substituted with Alal5, and Metz7, Ser28

with Leu27 and Asn2s.

<400> 3

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

Leu Ser Ala Arg Lys Leu Leu Gln Asp Ile Leu Asn Arg Gln Gla Gly
. 20 2b 30

Glu Arg Asn Gln Glu Gln Gly Ala
35 40

<210> 4

<211> 40

<212» PRT

<213> artificial sequence

<2205

<223> This is a porcine growth hormone releasing hormone {MGHRH") that
has the following substitutions: @lyl5 substituted with Alal5, Me
t27, Ser28 with Leu27 and Asn2s.

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

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

‘Glu Arg Asn GIn Glu Gln Gly Ala
35 490

«<210> &5

<211> 44

<212» PRT

<213> artificial segquence

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

<40(0> 5

‘Thr Ala Asp Ala Ile Phe ’I‘hr Asn Ser Tyr Arg Lysg Val Leu Gly Gln
1 5 10 . 15




‘gt gaggaat g gtggggagt t
" tggcgctcta aaaat aactc
aat at ggcga cggttcctca

cattcctggg ggccgggcgg

cggcccac ¥ PduE8t cgga
ggcccaact ¢ cccgaaccac

ctgggtgttc ttctttgtga

June 2006 WD 03/049700 PCTI US02/ 39509 ccctttgacc ctcaggatgc

agat gccatc ttcaccaaca

gct ccagpder alx ot anc ewiaguaggyIBont sgagaggaanncaggagcaag

act ggaagaa ttcégatatca
ctctcctgge cctggaagtt

atttttagag cggtgaggaa ggtgggcagg cagcaggtgt 180
ccgggagtta tttttagagc ggaggaat gg t ggézZaoecd40
cccgtcgeca tatttgggtg tccgeecctcg geccggggecg 300
tgctcccgec cgcectcgata aaaggctccg gggccggecgg 360
ggagcgggag gcgccaagct ctagaact agcrggexiesmeaa 420
t cagggt cct gtggacagct cacctagctg ccatggtgct 480
tcctcaccct cagcaacagc tcccactgct ccccacctcc 540 12
ggcggcacgt
cccgcaagct
gagcat aat g
t ccccagtgc
at aaaattaa

gctaccggaa 600 ggtgctggcc cagctgtccg

agcttategyg 720 ggtggcyatcc ctgtgacccc
gccactccag 780 tgcccaccag ccttgtccta

gtt gcahealy hhd eL.LbOfkd @0LAL £ a8 Gt at aatat tat ggggt gg aggggggt gg
t at ggagcaa ggggcaagtt gggaagacaa 900 cctgtagggc ctgcggggtc tattgggaac
caagct ggag tgcagtggca caatcttggc 960 tcactgcaat ctccgcctcc tgggttcaag

t gggattcca
gtttcaccat
ggcct cccaa
ttttaaaata

cgattctcct gcctcagcct cccgagttgt 1020
gctaafdift Jgtttttttgg tagagacggg 1080
actccgﬁgﬁcpb@aggtgatc tacccacctt 1140
gaaccanigC ak€iEedibC GeduegtLCct t ct ga 1200
tccaggggca gcat aggcta cctggccatg 1260 cccaaccggt
ttggc gt cctetcatgc gttgggtcca 1320 ctcagtagat
tcgacﬁ?@@aTﬁﬁbﬁb@ﬁ%%ﬁ“gﬁ?ggéﬁﬂfF“ﬁ§§D@mﬁt@g?% ct
gcttggegta atcatggtca tagctgtttc 1440 ctgtgtgaaa
cacacamtat mpagRgea@gJa agcataaagt 1500 gtaaagcctg
aact cerzatt (@atfygcgttg cgctcactgc 1560 ccgctttcca
agct geZPt a¥er ghartigine taar deguyerine20r higfagimggcgg
ccgcttcctc gectcactgac tcgectgecget 1680 cggtcgttcg
ct caciggaa ggcggtaata cggttatcca 1740 cagaatcagg
t gt gageaaavaggeageaa aaggccagga 1800 accgt aaaaa
t ccategget (Bcgtucccct gacgagcatc 1860 acaaaaatcg
gaaa
ctcctgttcc gaccctgeccg cttaccggat 1980

- <220

<221>

<222>
<223

MISC FEATURE
{15) .. (15)

<2205
<221>
<232>
- «223>

MISC_FEATURE
(27)..(27)
Xaa at pogition 27 may be methionine, or leucine.

<220>
<221>
<222
<223>

MISC _FEATURE
{28)..(28)
Xaa at position 28 may be serine or asparagine.

<220>
<221
<222>
<223>

MISC_FEATURE
(34) .. (34)
ARG may also be SER

<220
<221
<232
<223

MISC_FEATURE
{38)..(38)
Gln may also be Arg

<400= 6

ggcat gcatg
att ggccagg

att gct ggga
act at accag

gggacatttg
gcctgtt gaa
ttagt gaggg
ttgttatccg
gggt gcct aa
gt cgggaaac
tttgcgtatt
gct gcggega
ggat aacgca
ggccgegttg
acgct caagt

gac*HydacrHfttd adgay Xecdgeireorelinegpr tlewicreineggaagcet cc

Xaa at position 15 may be alanine, valine, or isoleucine.

accaggct ca
ctggtctcca
tt acaggcgt
caggaggacg
agttgcttgc
ttcgataccg
ttaatttcga
ctcacaattc
t gagt gagct
ctgtcgtgcec
gggcgctctt
gcggt at cag
ggaaagaaca
ctggegtttt
cagaggt ggc
ct cgt gcgct




acctgtccge ctttctccct tcgggaageg tggegetttce
atctcagttc ggtgtaggtc gttcgctcca agctgggetg
agcccgaccg ctgcgectta tccggtaact atcgtcttga
acttatcgcc actggcagca gccactggta acaggattag
gt gct acaly® B§104%¢¥ gaag t ggt ggccta act acggct a
gtat ct gcgc tctgcetgaag ccagttacct tcggaaaaag

~June 2006 WO 03/ 049700 PCT/ US02/ 39509
- tttttgtttg caagcagcag attacgcgca 2400
t ctt t et ¥az ool tpathegtircagadeagaly2469 Lyact=0gictaag aaggcgat ag
gct gchaat ¢ gggagcfgeg at accgt aaal®520
caagctcttc agcaatatca cgggtagcca 2580

CC&QQ&QQ&&:ﬂﬁ@ﬂ&ﬁ%ﬁtﬂw@ﬁ&&&@gﬁgan%@ég1@@9&§QQSQ£L(§£Ccaccatg

agcaggcat ¢ gccad gggt ¢ acgacgassat
t ggcgaacag ttcggctggce gcgagcccct
caag§§pg%€ ttccatccga gtac

at gg

ctttctcggc aggagcaagg tgagatgaca
gcagccagtc ccttcccgct tcagtgacaa
é@ag7ccacgatagc cgcgct gecct

tcgt

oot c%ﬂ%
cagagia

ccggagaacc tgcgtgcaa
~ cttgakeaga tcttgatccc ctgcgecatc

2700

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300

gctc
Atgca

acaaaaaga accgggcgcec

ELQLLLQL, L4t gcceagt
ccatcttgtt

gaaaaaaagg

gcacgaggdea
acgctatgtc

cct cgmcatc
gatgctcttc
gct cgat gcg
gdcgccgcat
ggagatcctg
cgt cgagcac
cgtcctgcag
cctgcgcetga
cat agccgaa
caat cat gcg
agatccttgg

at ct caagaa

gcggt cagcc
ct gat agcgg

gggcat gcgce
gt ccagat ca
atgtttcget
t gcat cagcc
ccceggceact
agct gcgcaa
ttcattcagg
cagccggaac
tagcctctcc
aaacgat cct
cggcaagaaa

t t actReycaTigggot & cockriaccid asmage33680 cukggocigcaeitaget-ggcaat

ttgct t%fa taaaaccgcc cagtctagca 3420 actgttggga agggcgat cg
cttcgy (o a gaaa 3480 C aaggcgatta
cgccagggt%m%f%%%a tca cgégagggg ffﬁgffgﬁﬁ%fg g 9237%2 > DNR

<2]J3%@g§ggﬁgﬁiliﬂtﬁfﬂ1§£§16§§tgaggaa gotgggeagg cagoaggtgt tggegetcota
aahataactc ccgggagtta tttttagage ggaggaatgg tggacacceca aatatggega
cggttcetea ccegtegeca tatttgggitg teoegeccteg geocggggeocyg cattectggg
-ggeegggegy tgeteccgece cgectegata aaaggotocyg gggooggogy cagedcacga

gctacecgga ggagegggag geg

120

180

240

300

323

<210> 8

<211
<212>

130
DNA

<213>

<220>
<223>

<400>

gggtggeate cctgtgacce ctecocagtg ccteteetgg cootggaagt tgecacteca
gtgcceacca gectbtgtect aataaaatta agttgcatea ttttgtebga ctaggtgtece

ttetataata ttatggggtyg gaggggggtg gtatggagea aggggcaagt tgggaagaca

artifiecial sequence

This is a nucleic acid sequence of a human growth hormone ("hGH")

poly A tail.

8

acctgtaggy

<210>
<21l
<212
<213

U <220s
<223

9

218
DNA
artificial sequence

60

120

180

180

This is the cDNA for Porcine. growth hormone releasing hormone

t cat agctca cgct gt aggt 2040
t gt gcacgaa ccctzagietano@100
gt ccaacccg gtaagacacg 2160
cagagcgagg tat gtaggcg 2220
cact agaagRCHOB2Nt g 2280
agttggtagc tcttgatccg 2340 12
gcaaacaaac caccgctggt agcggtggtt

gatcctttga
aaggcgat gc
cattcgccgce
t ccgccacac
at att cggca
gcct t gagec
tcct gat cga
t ggt ggt cga
at gat ggat a
tcgcccaat a
ggaacgcccg
gcaccggaca
acggcggcat
acccaagcgg
catcctgtct
gccat ccagt
tccggttcge
gtgcgggcct
agtt gggt aa




<220> <223>This is the nucleic acid sequence for the operatively |inked
conp. onents of the TI-GQGWH plasm d. <400>12 gttgtaaaac gaci{@aagro0s
gaatt gt aat acgactcact atagggcgaa ttggagctcc 60 accgcggtgg cggccgtccg
ccctcggcac catcctcacg acacccaaat atggcgacgg 120 gtgaggaatg gtggggagtt
attttt agW® Bh¢refaggaa ggt gggcagg cagcaggtgt 180 tggc@crwse/sasmaat aact c
ccgggagtta tttttagagc ggaggaatgg tggacaccca 240 aatatggcga cggttcctca
.cccgtcgeca tatttgggtg tccgecctcg geecggggecg 300 12 June 2006 WO 03/ 049700
PCT/ US02/ 39509 cattcctggg ggccgggcgg tgctcccgec cgectcgata aaaggct ccg
gggccggmgg 5360 cggcccacga gctacccgga ggagcgggag gcgccaagct ctagaactag

t ggat eeazaget4? @agiyyett adctatsgrcgaatead tcaggyte etacgéggacaged cacctagcetg

ccatg E%ct 480 ctg%?t ttc ttctttgtga tcctcaccct cagcaacagc t cccact gct
ccccabttrEeBy Gt iR t%a%aég?ﬁgc@g@%ga@ YFEGICEE arcceyfzPYccdFe ttcaccaaca
gCt ACEgQaRaED Qg Pglat LG SAAGLAULES: CEE5AA0GL00LESA0ggE at cct gaaca
ggcagcaggg 660 agagaggaac caagagcaag gagcCataatg actgcaggaa ttcgatatca
- agct t argreapeFP Bgagygicgg catseamhdega@eg:c t ccccagt gc ctctcctgge cctggaagtt
-gccactccag 780 tgcccaccag ccttgtccta ataaaattaa gttgcatcat tttgtctgac
taggt gi,gct ;840 tctataatat tatggggtgg aggggggt gg tatggagcaa ggggcaagtt
gggaagaGaas900 cctgtagggc ctgcggggtc tattgggaac caagctggag tgcagtggca
caat cttiggcpR®H60 tcactgcaat ctccgcctcc tgggttcaag cgattctcct gcctcagect
cccgagilfgt aq@2iiat gggmnteca ggcat gcatg accaggctca gctaattttt gtttttttgg
tagagacg g 1080 gtttcaccat attggccagg ctggtctcca actcctaatc tcaggtgatc

ol t Al BOLELCEan AhLAG! BO08. Ll A B RRC EARA0C ocrTLocet

t acccif
gtccttctgaidlmotd t t aaaa accCa agg gcat agcct a

cctggccatg 1260 cccaaccggt gggacatttg agttgcttgc ttggcactgt cctctcatgc
gt t ggeAt@eaid 320 ctcagtagat gcctgttgaa ttcgataccg tcgacctcga gggggggccc

ggtaccaget 1380 tttgttccct ttagtgaggg ttaatttcga gcttggcgta atcatggtca
tagctﬁ’ftt]%i@ FRAY® ?Fg’?’ﬁt"ﬂﬁa%?nﬁe@%gﬁtpﬁégwét‘@&%tqqﬁ Bcacaacat acgagccgga

agcat aaagt 1500 gtaaagcctg gggtgcctaa tgagt gaglcst -aact cacatt aattgcgttg
cgctcactgc 1560 ccgcectttcca gtcgggaaac ctgtcgtgcc agctgcatta atgaatcggce

caacgeyctyy ME2Mrg Lys Leu Leu Gln Asp Ile Met Ser Arg Gln Gln Gly
20 25 30

© @lu Arg Asn Gln Glu Gln @Gly Ala
35 40

- o=230> 11
<211> 3534
<212> DNAa
<213> artificial sequence
<220>
<223> This is the nucleic acid sequence for the operatively linked comp
cnents of the HV-GHRH plasmid.

<400> 11
gttgtaaaac gacggecagt gaattgtaat acgacteact atagggegaa ttggagetcc 60

accgeggtgg cggecatecog cocteggeac catccteacy acacccaaat atggogacgg 120
gtgaggaatg gtggggagtt atttttagag cggtgaggaa ggtgggeagg cagcoaggtgt - 180
tggegeoteota aaaataacte cogggagtta tttttagage ggaggaatgg tggacaccea 240
aatatggega cggticeteca coegtegeca tatttgggtg teegecotog gocggageeg 300
cattoctggy ggccgggegy tgctocegee egectegata aaaggcteoeg gggocggegy 360
cggecgacga goetacccgga ggagegggag gogccaaget Ctagaactag tggatcocaa 420
ggoccaacte ccogaaccac tcagggtcct gtggacaget cacctagetg ccatggtget 480

ctgggtgtte ttctttgtga tectcaceet cagcaacagc'tcccactggt ceccaectee 540




ggagaggcgg tttgcgtatt gggcgctctt ccgcttcctc gctcactgac tcgctgcecget 1680
cggtcgttcg gctgcggcga gcggtatcag ctcactcaaa ggcggt aat a cggt2 atneca0d 740
cagaat cagg ggat aacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga 1800
accgt aaaaa ggccgcgttg ctggegtttt tccataggct ccgcccccct gacgagcatc 1860
acaaaaat W@ tag4pte0caagt cagaggt ggc gaaacccgac aggact at aacagsi2aesvagg 1920
- cgtttccccc tggaagcetcc ctcgtgeget ctccggttccgaccctgecg cttaccggat 1980
acctgtccgc ctttctcecct tcgggaagcg tggcgetttc tcatagctca cgcetgtaggt 2040
. atctcagttc ggtgtaggtc gttcgctcca agctgggctg tgtgcacgaa cccccecgttc 2100
agcccgattgacd gogeptiaot@ogabnagitrtagl ctigaagt gtaagesy gkangacacg 2160
June 2006 WD 03/049700 PCT/ US02/ 39509 acttatcgcc actggcagca gccactggta
acag Pt GG ST CERFTAE GEEFC29P0 AT gRICAcEIRIGRYTt t §8%g t ggt ggcct a
- actac t ct g ccagttacct
PR T i e Sty da Lo R SR S e
tttttgitidgtonagtageagtalctarge geac2édido cecfppapdapgactatsd caagna gatcctttga
tcttttctac ggggtctgac gctcagaaga 2460 actcgtcaag aaggcgat ag aaggcgatgc
gct gcFEaTEHY @@ggf@ga%aﬁa%a% é’é%g"EB‘?B Lt gedragRagtagedfgt cdékc cattcgeege
caag t at a g tccgccacac
ccag?ccggg%a%t%g% cgatg aa%agagggg%%g gQQ&QE t% gqj%’%ﬁt‘j't(‘%’%'sg&cacgg[tgg atattcggca
agcagotatagage catgygic tatgRegagaigc2yo tg&@:ﬁfﬂﬁc‘@hfct@wat gegc gccttgagece
tggciaaca ttcggct ggc gcgagcccct 2760 gatgctcttc gtccagatca tcctgatcga
caagdd 3%t CEIEETat FPECHY CE oD gcﬂi?ﬁfi‘g’ét‘ﬁﬂ@gé‘f%}‘t t tlé%ﬁ:t t ggt ggt cga
at 09GCANE - AUGLIIRL GG AL 96A. 2880 - fEa56 aalalgan! aggee al gatgoata
ctttctcggc aggagcaagg tgagatgaca 2940 gg ggcact tcgcccaat a
gcagetagiaccacittgpegrt civeagt GaaaacBRa0 te@gemgaﬁecoagaﬁtgcgwa ggaacgcccg
tcgtggccag ccacgat agc cgcgctgcct cgtcctgcag ttcattcagg gcaccggaca

12

ggt c FYETE ot add%Fa- BTG ec §RR°CRTEE Feet At cagedgeptac 1atyacggceat

- CagagGRdGG.Qald el gt «dogl
ccggagaacc tgcgtgcaat

cca

%%ng %Qc'?aga

&8L 305G

caatcat

tc%g&cg%s:%

g aaa

J.CcC caagcgg
cet g%’tccct gt ct

ct t gakccagaodtcddogmt CRCagtt gease atggcaca;gatcem;bg;gc cgegmagaaa igmcat ccagt

ttactttgca cttccca accttaccag agggcgcccc agctggcaat tccggttcgce

ttgcts éfi%égaga%é't%ﬁ%f‘@cttéatfﬁsf%ﬁEgé‘cc"ééi‘ §EIGETE° SgbRFCHettc g 1Bt Ycgggcect
- cticqet ke ACHSGAEH 9 GO0 Y0 ggegta atcatagtea tagotgttte 1440
' ctgtgtgaaa ttgttatccg cteacaatte cacacaacat acgagocgga agcataaagt 1500
gtaaagectyg gggtgeetaa tgagtgaget aacteacatt aaktgeattg cgetcactge 1560
cégctttcca gtegggaaac ctgtegtgee agetgeatta atgaategge caacgogegyg 1620
ggagaggegg tttgegtatt gggegetott ccogettocte getcactgac tegetgeget 1680
cggtegtteg getgegguga goeggtateag ctoactcaaa ggeggtaata cggttatcoca 1740
cagaatcagg ggataacgea ggaaagaaca tgtgagcaaa aggcecageaa aaggecagga 1800
accgtaaaaa ggecgegttg ctggegtttt tocatagget cogeecccet gacgageate 1860
acaaaaateg acgetcaagt cagaggtgge gaaacccgac aggactataa agataccagg 1920
cgttteecce tggaageteoe ctegtgeget ctectgtbeo gaccetgeeqg cttacoggat 1980
acctgteege ctttotecet togggaageg tggogottic tcatagetca cgetgtaggt 2040
atcteagtte ggtgtaggtc gttogeteca agetgggetg tgtgeacgaa cecccegtte 2100
agcoegaceg ctgogoctta tocggtaact atogtottga gtecaacceg gtasgacacg 2160
- acttatcgee actggeagea gocactggta acaggattag cagagegagg tatgtaggeg 2220
gtgctacaga gttettgaag tggtggecta actacggeta cactagaaga acagtatttyg 2280
‘gtatctgege tctgctgaag gcagttaCCt toggaaaaag agttggtage tettgatceg 2340




gat gt gct gc aaggcgatta agttgggtaa cgccagggtt ttcccagtca cgac 3060 3120

3180+ 3240 3300 3360 3420 3480 3534 <210>13 <211>35341Zinz>1008
<213>artificial sequence <220> <223>This is the nucleic acid sequence for
“the operatively linked conp onents of the TV-GHRH plasm d. <400>13

gtt gt aaadO Ga@eYrcagt gaatt gt aat acgactcact at agggcga@Criugepzsgswcco60
accgcggt gg cggccgtccg ccctcggcac catcctcacg acacccaaat atggcgacggl20 9 12
June 2006 WD 03/049700 PCT/ US02/ 39509 gt gaggaatg gtggggagtt atttttagag
CO0t 0364aa.-301 HOGRRYE SRGRIAT! gittég%th tcgagsgggggta@ta@@@g@s aagfog ccgggagtta
tttttagagc ggaggaat gg tggacaccca aat atggcga cggttcctca cccgtcgcca
t at't t gepyleepabe ey my@e«gggzgct—:cgteﬁﬁac gaigt ook QgorggrEggQongg t gct cccgcec
cgcctcg:ta aaa %& C CC%%C%% 360 cggcccacga gctacccgg ggagcgggag
gcgccaa@@?caé?a?g ef ‘I’fg %gg‘?f‘ cHAITIBC GHRETHST FEACECGaactHe t cagggt cct
gt 9gagagetaced Gebaasid &@@Jggaatcggéagét%gtc o AGE 0L Lhodkbgdb t 94gg tcctcaccct
cagcaacagc tcccactgct ccccacctcc 540 ccctttgacc ctcaggatgc ggcggt at gt
agat geemtetgte chgtantl FetAecggeast@ice ggibgekuygestccaget gt mmg cccgcaagcet
gctcca accaat%ctc[gdaacta%cagcag 660 agagaggaac caagagcaa gagcataatg
act gcAYFEALAY CGETSTTS ALY aggspc gecatgggte acgacgagat = 270

cetegeegte gggeatgege gecttgageo tggegaacag tteoggetgge gegageccoct 2760

gatgetette gtecagatca toctgatega caagacegge ttccatccga gtacgtgete 2820

getcgatgeg atgtttégcﬁ tggtggtega atgggeaggt agecggatcea agegtatgea 2880

goegecgoat tgeatcagee atgatggata ctttctcgge aggagcoaagg tgagatgaca 2940

ggagatcetg ccceggeact togeccaata geagocagte cotteccget toagtgacaa 3000

. ¢gtcgagoac agetgegoaa ggaacgoccg tegbggocag ccacgatage cgogetgect 3060

cgtectgeag tteatteoagg goaccggaca ggteggtott gacaaaaaga acegggegeco 31290

cctgegetga cagoeggaac acggoggeat cagageagee gattgtetgt tgtgeocagt 3180

vatagecgaa tagectetec accecaadedy ceoggagaace tgogtgcaat ccatettgbt 3240

caatcatgeg aaacgateet catectgtet cttgatcaga tettgatece ctgegeeate 3300

agatccttgg cggcaagaaa gecatecagt ttactttgea gggettecca accttaccag 3360

agggcgecco agotggeaat tecagttege ttgeotgtoca taaaacogec cagtctagea 3420

actgttgygga agggegateg gtgegggect cttegetatt acgeocagetg gogaaagggg 3480

gatgtgetge aaggegatta agttgggtaa cgecagggtt thbeccagtea cgac 3534

<210> 12

<211l> 3534

<212> DNA

<213> artificial sequence

<220>

<223> This is the nucleic aclid sequence for the operatively linked comp .

onents of the TI-GHRH plasmid,

<400> 12 i

gttgtaaaac gacggccagt gaattgtaat acgacteact atagggcgaa ttggagoteoe 60

accegeggtgg c¢ggccgtecyg cocteggcac catccteacy acacccaaat atggegacgg 120

"gtgaggaatg gtggggagtt atttttagay cggtgaggaa ggtgggeagg cageaggtgt 180

tggegetcta aaaataacte cegggagtta ttittagageo ggaggaatgg tggacaccea 240

aatatggega cggttoctea ccegtegeca tatttgggtg teegeccteyg gecggggecog 300




t ccccagt gc
at aaaatt aa

aggggggt gg
t att gggaac

t gggt t caag

ggt ggcat cc ctgtgacccc
t gcccaccag ccttgtccta
tctataatat tatggggtgg
cct gt agggc ctgcggggtc
t cact gcag‘YO Qi‘iod?ffg%ct cc
t gggattcca ggcat gcatg accaggctca
gtttcaccat attggccagg ctggtctcca actcctaatc tcaggtgatc
ggcct cetrat@bt get@god tdaea@gyc giccgmace atdggetcb§ ¢6dde6aad
ttttaaaata actataccag caggaggacg tccagacaca gcataggcta
cccaaCePtr Yo FECHTCIY SHEEYET Yoot gTc staggictas tegatatcge

Ct caglgaahka4EClgilgan Eéag%%&cc_&%géc%g&c Séc%g%cgg IAIAGEE

g
tttgttccct ttagtyaggg ttaatttcga gettggegt wef 9958

cat ca
ct gt gleygmmagttt gittatotg ticeataat tpearenc ancaitgae Gagacaga
gt aaagcct ggt gcctaa tgagt gagct aactcacatt aattgcgttg
ccgct F‘i:"c‘fgg%'f CUEHaaERE s etgietIgrytErreag gacewyat
" ggaga Lt C fteete . dc

g s i o P R e AL
Cagaakemggiggataeged YyeaagaattydaghGagnaaiatadgeatagen
accgt aaaaa ccgecgttg ctggegtttt tccataggct ccgcccccct
acaaaa%ﬁg&@ﬂ"ggg%?*@aaﬁf CERg R g€t A C BRI B §eraEERcad

June 2006.406; 3LAA9A00. RETLISOL 35500

ctcctgttcc gaccctgecg cttaccggat acc ccC ttctccct
t ggcgettatamthc ahagodwa wgaiogiagytosdfdd gRbelgagbifa@gigt aggs C
agctgg%%t tgtgcacgaa cccececegttc 2100 agcccgaccg ctgcgectta
at cgt @%95 CLHLETLG G HITRRE fLRPPITY LRI BRAECEEIYgc4bta
acaggadd-agka5a3a868a949 Jg@&t%@a?%gtt%g%g gL &l g&cg&aa%q;:ttct L9889
act acggcta cactagaaga acagtafttg 228 gtatctgcg cltgctgaag
t cggasamay caybbtggiags decddugat QRtha2BAR otfERdtRN BRRRass Jabgyt
tttttgtttg caagcagcag attacgcgca 2400 gaaaaaaagg atctcaagaa
tcttt %Pfaa&‘:@fg@g"tg@?ﬁae FEICHGARGELOFGO toagaronicc sargeasaygcdathy

gct gcg@aﬁ&c&gg@@eg%gg ﬁ&&%@% %@&%@%g 9645939922, JeJot Gagsc

caagctcttc agcaat a cgggtagcca

teeggtaact ategtettga gtecaacceg

gtaagacacy

ttttaaaata actataccag caggaggacyg tccagacaca geataggeta cctggocatg 1260
cccaaccggt gggacatitg agttgctfgc ttggcactgt cctcteatge gttgggtera 1320
ctecagtagat goctgttgaa ttegataceg tegacctoga gggggggocco ggtaccaget 1380
tttgttecct ttagtgaggg ttaatttega getktggegta ateatggtea tagetgttte 1440
ctgtgtgaaa ttgttatecg ctecacaatte cacavaacat acgagocegga agoataaagt 1500
gtaaagcctg gggtgectaa tgagtgaget aactcacatt aattgegttg cgctcactge 1560
ccgctttcc%lgtcgggaaac ctgtcgtgee agetgeatta atgaatcgge caacgegeayg 1620
'ggagaggcgg tttgegtatt gggegetett ccgettecte geteactgae tcgctgeget 1580
‘_cggtcgttcg gctgcgécga gcggtgtcag ctcacteoaaa ggeggtaata cggttatcea 1740
cagagteagg ggataacgca ggaaagaaca tgtgagcaaa aggcoccagcaa aaggocagga 1800
accgtaaaaa ggcegegttg ctggegtttt tecatagget cegecceccot gacgageatc 1860
acaaaaatcg acgectcaagt cagaggigge gaaacocgac aggactataa agataccagg 1520
cgtttceceo tggaagetec ctogtgeget ctoctgttee gaccetgoog cttaceggat 1980
acctgteoge ctttctccct.tcgggaagcg tggcegettte tecatagetea cgetgtaggt 2040
.atctcagttc ggtgtaggre gttoegeteea agetgggety tgrgeacgaa cocccogtte 2100
agcccgaccg ctgegootta 2160

ctctcctggc cctggaagtt gccactccag 780
gttgcatcat tttgtctgac tagte gireca00840
t at ggagcaa ggggcaagtt gggaagacaa 900
caagctggag tgcagtggca caatcttgg
cgattctcct gcct cagcctPCEISHEIHPgt 1020
gctaattttt gtttttttgg tagagacggg
tacccacctt
gtxget t ct ga
cctggccatg
gt%28ggt cca
ccagct
tagctgtttc
agaat aaagt
cgctcactgc
c&deégcgcgg
t gget gcget
cggttatcca
aaggccagga
gacgagcat c
agéf accagg

&kaéct%égcceg ot gaa0ctep ot cgtgeget

c 960

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920 12

t cgggaagceg
gttcgctcca
t ccggt aact
gccact ggt a
t ggt ggcct a
ccagttacct
agcggt ggt t
gatcctttga
aaggcgat gc
cattcgccgce




gct cgat g 804170k cgct t ggt ggt cga

. gttgtaaaac

acagt cgat g aat ccagaaa 2640
gccat gggt ¢ acgdz gager008700
ttcggctggc gcgagcccct 2760
ttccatccga gtacgtgctc 2820
agccggat c2Cagsgsaogca 2880
aggagcaagg t gagat gaca 2940

acgct at gt ¢ ct gatagcgg tccgccacac
agcggccatt ttccaccatg atattcggca
cctcgeccgt ¢ gggcat gcge gcectt gagec
gatgctcttc gtccagatca tcctgatcga

ccagccggcc
agcaggcatc
t ggcgaacag
caagaccggc
tt t t gat t a: tgtgg'?aggt
gccgcecgcea gcat cagcc atgatggata c ctcggc
ggagat cctg ccccggcact tcgcccaata gcagccagtc ccttcccget tcagtgacaa 3000
cg%cg?gg;; ;gctg;gcaa ggaacgcccg ;;Etgg:cgg ccacgat agc cgcgct gcct gggg
COl CClagtagcddeCRticagiy geatggiaeceggdtef gigabdgaghcanaangq aga2gggcgcc
cctgcgct ga cagccqgaac acggcggcat cagagcagcc gattgtctgt tgtgcccagt 3180
cat ?gi CR9R FEEFCHRE %E@&giftcg?ae?gbaagﬁgwaﬂagg?sg?%s c%?éf’cttg:t gggg
caat caL QG ag Sl &ALSGLAL € £ atccc ¢ gccatc
agatccttggg%ggcg%%gag gc%atccagfggfa%ft%%%%a%ggéggﬁﬁg a%%gtaccag 3360
agggcgeesecamgclaggesai: deagggitcoattdigei giageacinanacgges Cagbct agca 3420
act gttggga agggcgat cg gtgcgggcct cttcgctatt acgccagctg gcgaaagggg 3480
gat gt &8?@‘6“&853&&&?@5 BOTTGEE B L EGERaepgETto1t eecagicen cHfdk 3534 <210> 14
<211> 3834caas 2L Qué <2daz.ar tiflel <220> 1 June 2006 WO
03/ 04870 %a IU%%CEI3 50 J%St >£#%%%g¢sg%ﬁ%éﬁ%g?%cg%§g?djzs%éuence for the
oper agraghygah igafedageo Matt@neft GagétctiteaghbdtAvda? &Gdatiddep| assavd. <400> 14
Sgggggccagt gaatt gtaat acgactcact atagggcgaa ttggagctcc 60

LY CEErRGGcHRITIETcr ey iacateesaat at’dfcgacgg 120

‘accgedoiGe”
- gt gagdaal;8--9t g 9 C aggt gt 180
tggcgcetcta aagggggg%%E%%%%%%%?%%a%%%%k%%ggﬁg%b%%g§§$%g f%ggcaccca 240

aat at ggogecatgghieciga weergiRgCeacdaatdst @gei@od-CceRegakey greggggccg 300

accgeggbgy cggeegteog cocteggeac catocteacy acacccaasat atggegacgg

gatgetettec gtecagateca toectgatega caagacegge ttecatccga gtacgtgete 2820
getogatgeg atgttteget tggbggtega atgggeaggt ageeggatca agegtatgea 2880
geegocgeat tgcatcagee atgatggata ctttetegge aggageaagy tgagatgaca 2940
ggagatcoty ccccggeact tegoccaata gcagocagbce cetteceget tcagtgacaa 3000
cgtogagoac agetdogeaa dgaacgcoceg tegtggocag ccacgatage cgegeotgect 3060
cgbectgoag tbcatteagg geoaccggaca ggtcggtett gacaaaaaga accgggegec 3120
cetgegetga cagecggaac acggcggeoat cagagecagec gattgtetgt tgtgeccagt 3180
catagecgaa tagectetco acccaagegy coggagaace tgegtgeaat ccatettgtt 3240
caatcatgcg aaacgatcct catcctgtet cttgatcaga tettgatcoc ctgegecate 3300
agatccttgg cggcaagaaa gecatccagt ttacttigea gggcettccea accttaccag 3350
'agggcgcccc agctggcaat toeggttege ttgetgtcca taaaaccgee cagtcotagea 3420
actgttggga agggegateg gtgegggeet cttegetatt acgecagetg gegaaagggg 3480
gatgtgetge aaggegatta agttgggtaa cgecagggtt ttcccagtea cgac 3534
<210> 13

<211> 3534

«212» DNA

<213> artificial sequence

<220>

<223> This is the nucleic acid sequence for the operatively linked comp

cnents of the TV-GHRH plasmid.
. <400> 13
gttgtaaaac gacggccagt gaattgtaat acgactcact atagggegaa ttggagetce 60
120




aaaggct ccg gggccggcgg 360
ct agaact ag t gga? daee200620
cacctagctg ccatggtgct 480
tcccactgct ccccacctcc 540
t t caccaacZCgasecewgaa 600
at cct gaaca ggcagcaggg 660
gagcat aat g actgcaggaa ttcgatatca agcttatcgg 720
ggtggcat cc ctgtgacccc tccccagtgc ctctcctggec cctggaagtt gccactccag 780
t gccCacsRgacsitgionita atanagid amtgishgc siweaicabd keiaygac t aggt gtcct 840
tctataatat tatggggtgg aggggggtgg tatggagcaa ggggcaagtt gggaagacaa 900
cct gt AGHYEER FEMTOUIE TCHPRGH b tEavagic sFgIRTFLEY EHFeaca cadfctt ggc 960

t t ttgt 1020
{gagat 2 GoCHTaEats GeaTNe: Cn RRRat LT O PITPITGY t agdgac0g 1080

gctca ¢
gt t t caevatidal togeOOeaTs RggiceicC eRebRbel hadbects agflgabe t agecacctt 1140
ggcctcccaa attgctggga ttacaggcgt gaaccactgc tcccttcccect gtccttctga 1200
tttt afeCE R (96 E¢WY WA TR tReHyARaRIT /L RIWGETPA ccfgccat g 1260
cccaa t c t t.cat gt tgggtcca 1320
' ctcag%g%%%mggg?%%%%%g1?%%%%%%5 %g%%ggb%%%%ﬁcéﬁéégégﬁgg gd%gccagct 1380
ttt gt cowptattt agégaggy dobaabtdC gRcgrbdgagidtgad eadggitea tagoetgtttc 1440
-ctgtgtgaaa ttgttatccg ctcacaattc cacacaacat acgagccgga agcat aaagt 1500
cdéPcact gc 1560

gt aa?QE%FE%?gFﬁ@ﬁ%a %g%ﬁjﬁbﬁgiﬁat%&é;%%azﬁa%ﬁ?ﬁéwg 1o
ccgce G g c gcgcgg
ggagag%%ggggtgt % g%g?%?’? C%g%{?g%{tc %“%%gc"?fg%%tgga‘g’%?%%%g‘gg tgsggt gcgct 1680
Cggt Ccgtdoaghage eRggega HeGabalCafocihGaCteaaragecr ggitaalcay cggbat cca 1740 12
June 2006 WD 03/ 049700 PCTI USO2/ 39509 cagaat cagg ggat aacgca ggaaagaaca
:gtgﬁﬁﬁﬁﬁfmﬁﬁﬁEﬁﬁﬁﬁﬁf‘ﬁ&@@&ﬁ&gﬂﬁtifﬂﬂ’“&@E@ﬂﬁaaﬁﬁcﬁﬁé%?cdﬁﬁg ctggcg%ttt
cca a e C c cagaggt ggc
gaaacos S SEAPEEE, JAGRRNATT-oETs RRRIRTLER- PR (L (oot acoe
Ct cct gtdnedatgnceRbgteq Ghddacepgalsd88R saeai=giic egragdcki Ct @oet t cgggaagcg
tggcgctttc tcatagctca cgctgtaggt 2040 atctcagttc ggtgtaggtc gttcgctcca
agct g CLREAIGAS FEE'EoERAGt @I gERY tycagtggea caatcttgge 960

t gct cccgcec
ggagcgggag
t cagggt cct
tcct caccct

ggcggt at at
cccgcaagct

cgcctcgat a
gcgccaagct
gt ggacagct
cagcaacagc
cgat gccat c
gct ccaggac

cattcctggg ggccgggcgg
cggcccacga gctacccgga
ggcccaact c cccgaaccac
ctgggtgttc ttctttgtga
ccct tt ga®O BOEEYyat gc
ggt gct ggcc cagcet gt ccg
agagaggaac caagagcaag

tcactgcaat cteegectece tgggttcoaag cgattetcct goctcagect ccoccgagtigt 1020
tgggatteca ggcatgeatg accaggetea getaattttt gtttttitgy tagagacggg 1080
gtttcaccat attggecagg ctggtctcca actoctaate tcaggtgate tacccacctt 1140
gécctcccaa attgetggga ttacaggoegt gaaccactge teccttcoccet gtecttotga 1200
ttttaaaata actataccag caggaggacy tccagacaca goataggeta cchbggeocatg 1260
cccaaccggt gggacatttyg agtitgettge ttggcactgt cctetcatge gttgggtcoca 132¢
ctecagtagat goctgttgaa ttcegataceg tegacctega ggaggggcece ggtaccaget 1380
tttgttecect ttagtgaggg ttaatttega gettggegta atcatggtea tagetgttte 1440
gtgtgtgaaa ttgttatcog cteacaattc cacacaacat acgagccegga agceataaagt 1500
gtaaagectyg gggtgoetaa tgagtgaget aactcacatt aattgogtbtg cgctoactge 1560
cegettboca gtcgggaaac ctgtegtgee agetgeatta atgaatcgge caacgegegg 1620
ggagaggegg titgcegtatt gggegetett cegettoete geteactgac togeotgeget 1680
cggtegtteyg getgeggega geggtateag ctoactcaaa ggoggtaata cggttatcea 1740
cagaatcagg ggataacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggocagda lBOd
:accgtaaaaa ggecgegtig ctggegtttt tecatagget cogoccecect gacgageate 1860
acaaaaateg acgetcaagt cagaggtgge gaaacccgac aggactataa agataccagyg 1920

10




" acttatcgcc actggcagca

agcccgaccg ctgcgectta tccggtaact atcgtcttga
gccact ggt a acaggattag
t ggt ggccta act acggcta

ccagttacct tcggaaaaag
agcggtggtt tttttgtttg

-gtgctacaga gttcttgaag cact agaaga
gtatctgcgc tctgctgaag
- gcaaacaawo aeeyct ggt
‘gaaaaaaagg atctcaagaa gatcctttga tcttttctac ggggtctgac
act cgt caag aaggcgat ag aaggcgat gc gct gcgaat c gggagcggcg
gCcacyagaase3t 3g5Laa5e GalltHRCoGLARIC LG AP CeakalfHa
acgctatgtc ctgatagcgg tccgccacac ccagccggcc acagtcgatg
agc ggeeca;gtccm: CetEcteday BFbesta@ye@caytay gedtstgr cattgggiat
cctcgc cat ccttgagcc t aacag ttcggctggc
gat GoPRTmat SERATES TP OTE A BoTeort Carrans
gct cyabaeshcal dtbdedeh (Bg 9O COR_aL IS0GAUM AP GEAGALLE
gccgecgecat tgcatcagcc atgatggata ctttctcgge aggagcaagg
ggagaeetbipgee @cg;ycma qCGmgmaacag@d:aagn cagteage thiztegel

cgtc caa ggaac cca ccacgat agc
cot coPOERIF-pt S5t Litgg ‘goiee et gh aRRaIga
cctgce g@éte%cgaqeé‘g@g@aag &QQQQQQC%Q&QQ%QQ&Q%a%%&BQ&QE

cat agccgaa fagcctctcc acccaagcgg ccggagaacc fgcgt gcaat
caat CatagetpaRaFeTAtEt wadatedtyt Tttt tigataagacta btigasare

tectt t tott ttt tt
TS s e s A R e e

act gt L 999289 4858t a9 a%&ﬁ&%%g&tas&gﬁgé%égg@gc d6LAaGLY
gat gt gct gc aaggcgatta agttgggtaa cgccagggtt ttcccagtca

| asm d sequence for w |l dtyp

~acgetatgte
agcggeceatt
cotogecgte
gatgctette
getegatgeg
gecgeageat
ggagatcctg
cgtegageac
. cgtectgeag
cctgegetga
catagccgaa
caatcatgeg
agatecttgg
agggogeoec
actgttggga
gatgtgetge
<210>
<211>

<212>
<213>

14

DNA

<220>

3534

ctgatagegg tocgeocacac ccagecggeco

tteocecaccatg atatteggea agoaggcato

gggcatgoga
gtecagatea
atgttteget
tgeatcageo
cocoggeact
agetgegcaa
ttcatteagg
cagecggaac
tagectetoe
agacgatect
cggcaagaaa
agctageaat
agggegateg

aaggegatta

geocttgagece

toetgatega

tggegaacag

caagacegge

tggtggtcega atgggcaggt

atgatggata
tegeccaata
ggaacgeccg
goaccggaca
acggeggeat
acccaagedg
catactgtet
goeateeagt
teeggttoge
gtgecgggoct

agtthgtaa

artificial sequence

ctttetegge
geagccagtc
tegtggocag
agteggtett
cagagcagcc
ccggagaace
cttgatcaga
ttacttigea
ttgctgtceca
cttcgetatt

cgceagggtt

11

acagtecgatyg
gocatgggte
tteggctgge
ttecateccga
agceggatcea
aggagcaagg
cctteceget
coaggatage
gacaaaaaga
gattgtctgt
tgegtgeoaat
tettgatece
gggcttecea
taaaaccgeoe
acgecageoetg

tteoceagtea

aatceagaaa
acgacgagat

gogagocect

‘gtacgtgete

agcgtatgea
tgagatgaca
teagtgacaa
cgegetgect
accgggogea
tgtgoccoagt
ﬁcatcttgtt
ctgegeeato
accttaccag
cagtctagea
gcgaaagggy

cgac

acagtatttg

agttggtagc tcttgatccg
caagcagcagCrub@eesgca

gct cagaaga
at accgt aaa
cgggt agcca
aat ccagaaa
aggacgagat
gcgagcccct
gtdlgt gctc
agggt at gca
t gagat gaca
t zxgt gacaa
cgcgct gect
a%@gggcgcc
t gf,gcccagt
ccatcttgtt
ctagegecat C

accttaccag
cH§Pct agca

0&3gaaggag

cgac 3534 12 June
2006 ¥Bco@He 97@McagRd Orlyet1cadgB4toc2ddeadliNbea<2dddmancts f | Z98al sequence <220>
<223>This is the entire

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

- 3534

gt ccaacccg gtaagacacg 2160
cagagcgagg t at ¢ dgegcaod220

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480

e GHRH <400>15




PCT/ US02/ 39509 gtt gt aaaac gacggccagt gaattgtaat acgactcact atagggcgaa
ttggagctcc 60 accgcggtgg cggccgtccg ccctcggcac catcctcacg 2 adeecamat
atggcgacgg 120 gtgaggaatg gtggggagtt atttttagag cggt gaggaa ggtgggcagg
cagcaggtgt 180 tggcgctcta aaaataactc ccgggagtta tttttagagc ggaggaat gg
t ggacacc®®P BAYPT0hat at ggcga cggttcctca ccecgtcgeca tat t PEEASHR/PEgccct cg
gccggggecg 300 cattcctggg ggccgggegg tgetcccgec cgect cgat a aaaggcetccg
gggccggcgg 360 cggcccacga gctacccgga ggagcgggag gcgccaagcet ctagaact ag
t ggat cepaa thid is 68 66AAECE GolC SgRAGCAfr BR0FeELee1gIggazageab cacct aget g
ccat ggt gct oA8ts oFt gggtsgtt/es tehel pladgd t cct caccct cagcaacagc tcccactgcet
‘ccccacctcc 540 ccctttgacc ctcaggatgc ggcggt at gc agatgccatc ttcaccaaca
gct act a 600 t.,ccq cccgcaa L.ccagg at cat gagca
ggcagta %mwg%@ac gg gaa caag %%5?%‘3?&%b?éggﬁmg% ﬁ%agggg ttcgatatca
agctt a&o%e@tzg(%ggcggwg%a&@g&bgéaga&@s@g kbcemag ggedebeCl @6 Cctggaagtt
gccactccag 780 tgcccaccag ccttgtccta ataaaattaa gttgcatcat tttgtctgac
t aggt g@%esaasm@tgageitgak aat%aﬁaat@gwgw gaFgeryasn gycegatgyagcd@®a ggggcaagtt
gggaagacag tc tatt c _caagct t gcagt ggca
R A R e e AR

caat cti9gc - gcct cagect

CCCOagivabdgodd) 285t tE4Q9H ae&&e@cgg&et%édggtﬁg&%%c béRagebaat thobt gtttttttgg
t agagacggg 1080 gtttcaccat attggccagg ctggtctcca actcctaatc tcaggtgatc
t acccertéretadd 490cagryey traetsatucdt wwgetcgfgarareentaty &@chy&a@ cac®fc tcccttccct
gtcetict ccagac gga gcat aggct a

12
0L et oR-1200 L 8BRSl A0 SNBRAOEER. o

ggcac gt cctctcatgc
gt t g CEclsd 2bgabdct@Bbafaiccl Cbgichgrad b GgalA6&8gdre@aCClega gggggggccce
ggtaccagct 1380 tttgttccct ttagtgaggg ttaatttcga gcttggcgta atcatggtca
t agct ¢fipgiotid4oettegigr grefaacrct t gutRreIsgterdgdaticeaesieqacaddt acgageccgga

agcata t 150 t aaagcc tgcctaa t t aactcacatt aattgcgttg
oot R e TE BT T2 YR 2D JE W 0% DS T00 PETFOREY 3080D coget it cca
gt Co0gABaGg6d Ghsaii@es cagrt ARl d-B-ALPRACHGR&AGRE6GE6S 1620 ggagaggcgy
tttgcgtatt gggcgctctt ccgcttcctc gctcactgac tcgctgcget 1680 cggtcgttcg

gCt gCRAFORATAYT GefioatEay) JeehRats AEhogeggttagtat egeacttrtcen 1720

12

gatggeatece ctgbgacoece tececagtge ctctectgge cectggaagtt geocactoeag 780
.tgcccaccag ccttgteocta ataaaattaa gttgcatcat tttgtetgac taggtgtect 840
~tetataatat tatggggtgg aggggggtgg tatggageaa ggggoaagtt gggaagacaa 200

cetgtagage ctgoeggggte tattgggaace caagetagag tgcagbggea caatettgge 960
.tcactgcaat ctecgoetee tgggtteaag cgattetect geocteagecot ceegagttgt 1020

tgggattcca ggeatgeatg accaggetea getaattttt gtthttttgg tagagacggo 1080
- gtttcaccat attggecagyg ctggtoteca actectaato teaggtgate taccoacctt 1140
.ggeetcocccaa attgetggga ttacaggegt gaaccactge teocttceet gtccttotga 1200

ttttasaata actataccag caggaggacg tccagacaca geataggota ccotggocatg 1260
cocaacogyt gggacattty agttgettge ttggecactgt cetcoteatge gttgggtceca 1320

ctcagtagat gcctgttgaa ttegataceg teogacctega ggggggacce ggtaccaget 1380

tttgtteect ttagtgaggg ttaatttega gettggegta atcatggtcea tagetgttte 1440

ctgtgtgaaa ttgttateeg ctecacaatte cacacaacat acgagecgga agcaktaaagt 1500
- gtamagectg gggtgectaa tgagtgagcet aactcacatt aattgegttg cgctoactge 1560

- -gegettteca gtcéggaaac ctategtgee agetgeatta atgaatcgge caacgegogy 1620

ggagaggegg thtgegtatt gggegetett . .ccogettecte geteactgac tegetgeact 1680

.dggtcgttcg getdgeggega goggtatcag cteactcaaa ggeggtaata cgghtatcca

1740




ggaaagaaca tgtgagcaaa
ctggegtttt tccctggget
cagaggt ggc gaaacccgac
ctcgtgecget ctecctgttcc
t cgggaagcg tggcgetttc
gttcgctcca agctgggetg
agcccgaccg ctgcgectta tccggtaact atcgtcttga gtccaacccg
acttatcgcc actggcagca gccactggta acaggattag cagagcgagg
gt gCt aRgtafl bEdthgaay obHALHRE GlglgR64RACLEEJa3c a8Ha3gAIPA
gtatctgcgc tctgctgaag ccagttacct tcggaaaaag agttggtagce
gCaaatrabiraanoatretayty chapcgefty rerateeatt @sﬂcgcc@a@ga@ge‘ag

gaaaagaagg at ct ¢ a_gatcctitga tcttttctac ac
actcg?cagagdta% Q"atg%g R o L e (a E&aa (a:tagg aga(‘:cgcg%g

EGets
gcacgeft@bdtc8e ey e€ cEal @€ G 6ctglgClattdigecg O ad abon
acgctat gt c ctgatagcgg tccgccacac ccagccggcc acagtcgatg
AgOgUEHEtEcos CEUEuy CaR sy fom Ao e T gEt
cct cgeg ccttgagee, tggcgaacag
gatg c?t¥ tg'fq g%é’g%ﬁgc g?tcgfbcg g‘i Ctggggc a@c *FtEtatccya
gCt COdBefhcad gidcheged ctaQtoet %%@E%%MEC@%Q%@E@@
gccgeegeat tccatcagec atgatggata ctttctcgge aggagcaagg
ggag a%@éetggeq: e@tgg@a@t gﬁ@gwéaacesggwgc@a@p@agecwe‘@eg@a
cgtcg aca%? gga aac gcceg cca Scacgat
cgt cct T i R L P ELE aﬁ cggf gaca aa%%
cctg CQQE%CWQ&%M P06 GRbgC (.3 FHoBtetagd Alct et bl
catagccgaa tagcctctcc acccaagcgg ccggagaacc tgcgt gcaat
Ccaat CIPOERIMARGEATELT AW Y IEEL LG Ly eagrgecan rHEeRTEaesC

29, el L8, cPcaaaa Qoo ecaul, AL LLace JUaHlL coge

aggccagcaa
ccgcccccect
aggact at aa
gaccct gccg

cagaat cagg ggat aacgca
~accgt aaaaa ggccgcegttg
acaaaaat cg acgct caagt
cgtttccccc tggaagctcc
- acct gt ccH® BTet ccct

atctcagttc ggtgtaggtc t gt gcacgaa

aaa

g.Lgg0c0dc 9o

aaggccagga 1800
gacd2adurat 2006860
agat accagg 1920
cttaccggat 1980

t cat agct cacugstghsaggt 2040

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640

2700
2760

2820
2880
2940
3000

ccceccecegttce
gt aagacacg
t at gt aggcg
asegtatttg
tcttgatccg
atfhcgegea

fagaaga
ataccgt aaa
cgggt agcca
aat ccagaaa
Zéffacgagat
gcccct
gtacgtgctc
agegt at gca
t gagat gaca
t?8&yt gacaa

gctgect 3060
accgggcgecc 3120
tzgigcccagt 3180
ccatcttgtt 3240
Gtéttgccat c 3300

ageftaccag 3360 15
gctggcaat tccggttcgce

ttQCtQkﬁ@ﬁa&ﬁ&ﬁ@&ﬁgﬁﬁa&ﬁ@&ﬁﬁagﬁﬁﬁﬂﬁQcaﬁ@@k&ﬂggﬁaaﬁﬂgﬁgabﬁgathCQQQCCt
cttcgctatt acgccagctg gcgaaagggg3480 gatgtgctgce aaggcgatta agt t gggt aa

cgccafgereara gqggwg%c@-gg@cggg Aaagetette ageaatatca cgggtageca

acgctatgte ctgatagegg teogecacac ccagocoggoo acagtcgatg aatccagaaa

ageggecatt
: cctCQECgtc
g#tgctcttc
gotegatgeg
gcocgeogeat
agagatcetyg
cgtegageac
cgtectgeag
- cetgegetga
catagccogaa
caatcatgeg
agatecttgy
agggogecooca
actgttggga

gatgtgctgc

ttoecaceatyg
gggcatgoge
gtocagateoa
atgttteget
tgeatcagec
cccocggeact
agctgegoaa
ttcaptcagg
cagcoggaac
tagecteotee
aaacgatect
cggcaagaaa
agctggeaat
agggcgateg

aaggegatta

atattcggea
gecttgagee
tecotgatega
tggtggtega
atgatggata
tegeccaata
ggaacgeocyg
gcacceggaca
acggeggeat
acccaagegg
catcectgtet
gecatcocagt
tocggttege
gtgegggect

agttgggtaa

agcaggcate
tygcegaacag
caagaccggc

atgggcaggt

ctttctegge

géagccagtc

togtggecag
ggteggtett
cagageagee
¢cggagaacc

cttgatcaga

gecatgggte
tteggetgge
ttovatcecga
agccggatca
aggagcaadgyg
cckteecget
ccacgatagc
gacaaaaaga
gattgtctgt
tgegtgeaat

tcttgateoo

ttactttgea gggettecoa

ttgctgteca
cttegetatt

cgocagggtt

13

taaaaccegce
acgecagetg

tkcecagtca

acgacgagat
gogageccoet
gtacgtgcto
agegtatgca
tgagatgaca
tecagtgacaa
cgogetgect
accgggeges
tgtgcocagt
ceatcttgtt
ctgegccate
accttaceayg
cagtctagea
gegaaagggy

cgac

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300.
3360
3420
3480

3534




<210>16 <211>4260 <212>DNA <213>Artifici al sequence <220> <223>This is the

sequence for the pSP-SEAP c¢cDNA construct <400>16 ggccgt ccgt2 darfec2ipgacc
atcctcacga cacccaaata tggcgacggg
ggt gaggaag gggagcaggc agcaggtgtt

t gaggaat gg

60 tggggagtta tttttagagc

ggcgctctaa 120

aaat aactcc

cgggagt t at

ttttagagdp 8kt ggt ggacacccaa at at ggcgac 1BO ggtt PCTRIA/38¥Yt cgccat
atttgggtgt ccgccctcgg ccggggecge attcctgggg 240 gccgggeggt getcccgecc
gcct cgat aa aaggct ccgg ggccggecggce ggcccacgag 300 ctacccggag gagcgggagg
cgccaagctc tagaactagt ggatcccccg ggctgcagga 360 attcgatatc aagcttcgaa
t cgcgattitc ccaccatg ctgctgctgc tgctgectgct 420 gggcctgagg ctacagctct
ccctg cccagtt gaggaggaga acccggactt 480 ctggaaccgc gaggcagccg
aggccc ggg HEEQECARY aRadct gcage ctgcacagac 540 agccgccaag aacctcatca
tcttcctggg cgatgggatg ggggtgtcta cggtgacagc 600 tgccaggatc ctaaaagggc
agaagaagga caaactgggg cctgagatac ccctggccat 660 ggaccgcttc ccatatgtgg
ct ct gt<GeZa Hde dsadaadntiptcapiaenidareaadngt Joe agaithi) GHR¥agt ggagcc acagccacgg
cctacctggg £999gt caag ggcaacttcc agaccattgg 780 cttgagtgca gccgeccgct
ttaac o for:EoTor] &gg& aggiea %ta%:cgg%gtggagttga gagl cgggccaaga

t cgccagcecg

cctgcctcgg
gacat t gacg
cct gagt acc
caggaat ggc
caggcttccc
aaat acgaga

%QEQ%QS%&S

aagcagggaa gtcag ggga aaccda ccacacg agcacgcc

gcacc taac@@gmaﬁg@e@gecg AREEHEAACA cOFhaf hERYadb Qradtgaggac dizg

cccgccagga gacatcgcta cgcagctcat 1020 ctccaacatg

gggt QCC
t gat C@F%a@éa%@ HAEt a0 EAICFA0OYT AY'GEIFIDTRICAAISE c c akfhc

ca08 960 5206 AAGEL S99856A005..L 9020 40980, 14 40,0908 1 9910

cega
t ggcgaagcg ccagggtgcc cggta gagctcatg

t ggac cepitggdegt gaereakh @iarbegotatt@bid gagestds §beggbfeaoacabg

t ccaccgaga ctccacactg gacccctccc tgatggagat 1320 gacagaggct gccctgcgcec
t gct g &GERG W HIETLEWE (YHICect e hERELT PRAGIFCIBIPCLFCYP JAte 2006 WO

03/ 04%&9&0?091/ g}\zj§9c%g§§359%ggcgggag gegecaaget ctagaactag tggatcccaa 420
ggceccaactc cccogaaccac tcagggtect gtggacagét cacctagetg ccatggtget 480
ctgggtgtte ttetttgtga toctcacect cageaacage teoocactget ceocacctoce 540

' cectitgace cteaggatge ggcggtatge agatgocate ttcaccaaca gectaccggaa 600
ggtgctggge cagetgtoeg coegeaaget getovaggace atcatgagea ggeagcoagag 660
agagaggaac camgagcaayg gageataatyg actgeaggaa ttcegatatea agettatcgy 720

" ggtggeatce etgtgaccee tceccagtge ctoteetgge cotggaaght gecactecag 780
tgececaccag ccottgtecta ataaaattaa gttgeatcat tttgtetgac taggtgteoct 840
tctataatat tatggagtog agggggatgg tatggageaa ggggeaagtt gggaagacaa 200
cctgtaggge ctgcggagte tattaggaac gaagctggag tgcagtggea caatettgge 960
tecactgeaat ctecogectec taggtteaag égattctcct goctecagoet ceegagtigt 1020
taggatteea ggecatgeaty accaggeteoa getaattttt ghtttttttgg tagagacggg 1080
gtttecaceat attggecagg ctggtecteca actectaate teagghtgate taccecacctt 1140
ggectcocaa attgetggga ttacaggegt gaaccactge toccttooct gtecttcetga 1200
ttttaaaata actataccag caggaggacy tccagacaca geataggeta cotggocatg 1260
cccaaceggt gggacatttg agttgettge ttggeactgt cotctecatge ghtgggtcca 1320
ctcagtagat goctgttgaa ttegataccg tegacctega gggggggece ggtaccagct 1380
tttgttecct ttagtgaggg ttaatttcga gettggegta atcatggtea tagetgttte 1440
ctgtgtgaaa ttgttatceg ctcacaatte cacacaacat acgageeggz agoataaaat 1500
gtaaagqctg gggtgectaa tgagtgaget aactcacatt aattgegtitg cgetcactge 1560
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gggt ggt cgc at cgaccat g
gatcatgttc gacgacgcca
gagcct cgt ¢ act gccgacc
gagct ccatc_ttcgggct gg
cct at acgdHl &4 g@gccag
gagcgagage gggagececg
ccacgcaggc gaggacgt gg
cgt gcaggag cagaccttca

t t
canac ST AT S
gct t t abidGrtRAoERaddodda

tt Gt t t
goact (TG EEGHErTarY

gt cat cat ga
tt gagagggc
act cccacgt
cccct ggcaa
gct at gt gct
agt at cggca
cggtgttcgce
t agcgcacgt

ok

2220
Foapeer

At

aagcagggct taccgggcac tgactgagac 1440
accagcgagg agg&z aogc2006500
ggaggctacc ccctgcgagg 1560
aggaaggcct acacggtcct 1620
gcccggcecg®CaUgey@Ega 1680
gtgcccct gg acgaagagac 1740
caggcgcacc tggttcacgg

gccgectgec tggagceccta

caccgéﬁﬁﬁ@tgacﬁvgg@gﬁ=@wtﬁﬂg@tggteaﬁea@egavmg@@g@g@ﬂea cggtt actc
atzic { tga
o gideeth 1§
RGP B5P M caBBRCARGJyPaBE @@g@a&«aa tigegattcat 1800

1860 1920 1980 2040 2100 tttatgtttc aggttcaggg ggaggtgtgg gagectttttt
aaagc Fagrad cayagast sicgen %@@aa@amtg@%w agEd R RagucggEt C CHieg

gggccagct c
cttctccttc
ggcccgggac
caaggacggc
gcagt cagca
gcgeggeceg
cat ggccttc

gca acat ataa

%a‘éa?" gete 8‘%"15‘?’:

tccttc

S

cat

tttgga
gctatt

gt e

COCt t GedLEatdsCaGtaALd Ladlhgd0Sd-0E865E Gibibd GEEaCL86 905830

t cact caaag gcggtaatac 2400 ggttatccac agaat caggg gataacgcag
gt gagcad&aceRgcreapEatey @4@&@@99@@9&}9% geTgtEen aEgcgrey Cc gtiegc

ceat agagl g £caeeqely

o %CC&%
aaacccgaca ggact at

2520 ac
%ﬂiagifa

catca caaaaatc

%%‘Y'éb""c ‘R PItEt 8

Roifin. e

c
c

tcct QEE&%Q&Q%EQS&QQLQ A8 e cdal ALEYHRLA cGGLALEL 6 cldt &t CEGhE
ggcgctttct catagctcac 2700 gctgtaggta tctcagttcg gtgtaggtcg

gct ggggtgraqyp gractyatte Gl e cucatittam sgenger ega@gacgc@ C cz JtGat

tcgtettgag to
caggaftagc s

t ccaaccc 282
ShaieTat 78

acac

SR Ly

cttatc

c?gdé‘fgé GHg et t

cca ct

9

Ct acggedREoa6RIARGHS b%%@cc&agﬁtaégrgwg A Rb&hEL QEJgt&ttt%t 9%9 C

cggaaaaaga gttggtagct
. gtatctgege totgetgaag

3000

cecagttaccect teggaaaaag agttggtage

tettgatecy

geaaacaaac gaccgetggt

gaaaaaaagy atctcaagaa

-ackegteaag aaggogatag

goacgaggaa
écgctatgtc
agoggecatt
cetegoegte
gatgotette
gctegatgeg
gocgeogeat
ggagatecetg
cgkbegageac
cgtoctygoag
cotygaegetga
catagccegaa

caateatgeg

agatecttyy

geggteagoe
ctgatagegyg
ttccaceoatg
gggcatgege
gtccagatea
atgttteget
tgecatcagce
cocoggeact
agectgegeoaa
tteattcagy
cagocggaac
tagecctetee

aaacgatect

ageggtggtt
gatcectittga
aaggegatge
cattegeoge
teogocacac
atattoggea
geotitgagec
tactgatega
tggtggtcga
atgatggata
togeccaata
ggaacgcecg
gcaccggaca
acggeggcat
acceaagedg

catcetgteot

tttttgtttg
tecttttctac
getgegaato
caagctotte
ccagceggce
agcaggeate
tggogaacag
caagaccgge
atgggcaggt
cttitctegge
gceagecagte
togtggecag
ggtoggtett
cagagcagcc
ccggagaace

cttgatcaga

cggcaagaaa gocatccagt ttactttgea

15

caagcageag
ggggtctgac
dggageggcy
agecaatatca
acagtegaty
goecatggate
tteggetgge
ttecatecga
agceggatea
aggagceaagy
ccttegoget
ccacgatage
gacaaaaaga
gattgtctgt
tgegtgeaat
tettgatace

gggcttecoca

attacgegea
gctoagaaga
ataccgtaaa
cgagtageoca
aatccagaaa
acgacgagat
gcgagccccﬁ
gtacgtgcte
agcgtatgea
tgagatgaca
tecagtgacaa
cgegetgect
accgggogec
tgtgeecagt
ccatottgtt
ctgcgoeate

accttaccag

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300

3360

accgat gccc
t at cgt cgcc
agcgctcttc
cggt at cagc
gaaagaacat
tggegttttt
agaggt ggcg
tcgtgcgatc
cgggaagcgt
ttcgctccaa
ccggt aact a
ccact ggt aa
ggt ggcct aa
cagttacctt




. cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttgc aagcagcaga 3060
- ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg ggotZduacos120
ctcagt ggaa cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct 3180 12
June 2006 WD 03/ 049700 PCT/ US02/ 39509 tcacctagat ccttttaaat taaaaatgaa
gtttt aaaVo 03/8P0aaagt at at at gagt 3240 aaacttggtc tgaeahusrsIdaat gctt aa
t cagt gaggc acctatctca gcgatctgtc 3300 tatttcgttc atccatagtt gcctgactcc
ccgtcgtgta gataactacg atacgggagg 3360 gcttaccatc tggccccagt gctgcaatga
 aCCYEGAAGLE GBEIELLR LEFRELLCaAGcRtet tAlhiALL aUft -AREARAEHAT CCageccggaa
gggccgagcg cagaagtggt cctgcaactt 3480 tatccgcctc catccagtct attaattgtt
gccgggetageasbagagicaagt BgtegtcaedB40: atdeamicbybtdaagmuge aaei§lt gttgccattg

ctacaggcat cgtggtgtca cgctcgtcgt 3600 ttggtatggc ttcattcagc tccggttccc
aacga S%Cta‘gé‘g‘j ‘a’géé 2 %E%Ec%:i“%gﬁ: t‘fcé’?%é'fac %:S aaaagcﬁﬁgt agctccttcg
gtcctccgat cgttgtcaga agtaagttgg 3720 ccgcagtgtt atcactcatg gttatggcag
cact geafoaa 16t ct ctt act gtcatgccat 3780 ccgtaagatg cttttctgtg actggtgagt
act caa®idaa 4géattct ga gaatagtgta 3840 tgcggcgacc gagttgctct tgcccggcegt

gaactttaaa agtgctcatc attggaaaac

caat aé gaD%a;a,ccgcgu ccacat agca 3900
t cgat gt aac

gttt £TY6g AGEATRACEE P8haggat ct 3960 taccgctgtt gagat ccagt
ccact cgflpgc acccaactga tcttcagcat 4020 cttttacttt caccagcgtt tctgggtgag
~ Caaaaarangy tand (e anaatq@ad)tadaaipdl8iir agggaaitaad@ ggcgacacgg aaatgttgaa
tactcatact cttccttttt caatattatt 4140 gaagcattta tcagggttat tgtctcatga
‘gcggatt®at 14ttt gaat gt atttagaaaa 4200 at aaacaaat a gttccg cgcacatttc
cccga%%F&ﬁ'icca‘éﬁé’g“@Fﬁg‘é AEHEREGPEHIBT LIPrEReIsP E%‘f&%ﬂgggo <592>DNA
<213>gdbddeed %Lﬁ%@@g@tgé%@@ g%gg%%;é}l SqdaSat@PbasBidayectgh W th an anal og
‘growm h hornone releasing hornone (" Rl—f'{) sequence codon optim zed for
NoUS erastdfBed Fadggblaat atgrgadganbadaagytygrgeatiagradgaizecaccgocggt ggcggce

Cat 00go0ct, 80 soSI9R0 LR S, 0080RE, £oaaRL 200, C0ACg90t 43, 002l 03t 0g

gacagaggct

16

goegggeggt getceoegeee gectegataa aaggeteegg ggooggogge ggcccacgag 300

ctacccggag gagcgggaég cgecaagete tagaactagt ggatcecceg ggetgcagga 360

attcgatate aagettegaa tegegaatite geccaccatg cbgetgotge tgetgetget 420

gggecetgagg ctacagetet ccctgggeat catcccagbt gaggaggaga acccggactt 480

ctggaacege gaggeagcocg aggccctggg tgecgecaag aagctgcage cbgcacagac 540

Iagccgccaag aacctcoatea teottectggg cgatgggatg ggggtgteta cggtgacage 600
tgccaggatc ctaaaagggce agaagaagda caaactgggg cctgagatac ccctggecat 660

ggacegette ccoatatgtgg ctetgtecaa gacatacaat gtagacaaac atgtgccaga 720

cagtggagee acagocacyy cctaccetgtyg cggggtcaag ggeaactice agaccattgy 780

cttgagtgea geocgeoceget ttaaccagtg caacacgaca cgoggcaacyg adggtcatote 840

cgtgatgaat cgggccaaga aagcagggaa ghcagtggga gtggtaacca ccacacgagh 200

gcagcacgee togocagecyg goacctacge ccacacggtg aaccgoaact ggtactcegga 260

- cgecgacgtyg cctgectegg coegecagga dggdggtgecag gacatcgeta cgeagcteat 1020
ctocaacatyg gacattgacy tgatcctagg tggaggecga aagtacatgt ttegeatggg 1080

aaccccagac cctgagtace cagatgacta cagocaaggt ggoaaccagygce tggacgggaa 1140

gaatctggtg caggaatgge tggegaageg ccaggatgoe cggtatgigt ggaaccgeac 1200

tgagctcatg caggettcce tggaccogte tgtgacceat ctcatgggte tetttgageco 1260

tggagacatg aaatacgaga tecaccgaga ctocacactyg gaccoctcec tgatggagat 1320

goeotgegee tgetgageag gaacoccoge ggettcttco tettegtaga 1380




gctct aaaaa taactcccgg 180

t ggcgacggt tcctzaee@pods4o

cct gggggcc gggcggt gect 300
ccacgagcta cccggaggag 360

ccact cagg@caaneygvggac 420 18 12
t gct ct gggt
ccagccctcc
agct gct gag
agaggat cca

t gacccctcc

aggt gttggc
cacccaaat a

gggccgcat t

ggcaggcagc
gaat ggt gga
ccct cggeceg

ttagagcggt gaggaaggtg
gagttatttt tagagcggag
tcgccatatt tgggtgtccg
cccgecccgec tcgat aaaag gct ccgggge cggcggcgge
cgggagcgdO Basgeygat ¢ ccaaggccca actccccgaa
June 2006 WD 031049700 PCT/ US02/ 39509 agctcaccta gctgccatgg
gctctttgtg atcctcatcc tcaccagcgg 480 cagccactgc agcctgectc
cttcaggat g cagaggcacg tggacgccat 540 cttcaccacc aactacagga
ccagclagttagtgrcaggangty fgateesdgayceifict catwaigaagcagsaggyey
ggagcaaa%ggggcaggctga gct gat aagc 660 ttatcggggt ggcatccctg

ccagt t%¢E¢ cHAGEREET? B FASAFITY EITCTITLC FETFEHGE 9T @aTtageet? t gt cct aat a
aaat t ko g o . tLcL.aLaalat t gga
kodiGaldglditde 96Laa 8 égcgt gg%tgs& LS t%t%ggé g, 9999t ggagg

ggggtggt at ggagcaaggg gcaagt caacct gt gctcg agggggggcc
Cggt aceagecdtict {tgbdoeesy tdcbagtangi-cBifdac ghdaaaddet GBad@gedctggtiedo t ccgctt cct
cgctcactga cttggtgcgec tcggtcgttc 960 ggctgcggcg agcggtatca gctcactcaa
de
aggc g EatoHe GFCPHCEY Stakihatic SRpIgTPec JgRfgarcaachetagtyaaadtlc at gt gagcaa
aaggccage e a catt gctggcgitt ttccataggc
t ccgccccc%g%gg%ga%?gct% %%g%%%%a?%‘gﬁagga 98%%%%9%%5 aag%%gagg%‘&é’g cgaaacccga
~ CaggactaigaagyagRbecoey aptithtale@icd20y caddggragabstesdsggt gegc tctcctgttc
cgaccctgcc gcttaccgga tacctgtccg 1260 cctttctccc ttcgggaagc gtggegettt
5 L :
c: c?t Y HCRIRE JEBYEC Efg AP EHY PR IITREC 9@‘{?@?*@%@??%? gcgétsdc ?a?ct tgg?;:t
Ot Ot 0CA681R6 Gt G G g9 ¢ tatcgtctig
a0t cosacar BEIALoal SR STy SR e BRI ocatoat
gcagagepatest aicgiagge Gutaaiacaiaiath aakitbi gaatotqget ggmet aact acggct
acact agaag aacagtattt ggtatctgcg 1560 ctctgctgaa gccagttacc ttcggaaaaa
gagt t GPATFCR TEFRETE YHiazcasit1BPt skrariche tarjortjegodYdt ttttttgttt

ctcagtggaa
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geaaggagdes. dalLacdeae A9a38aRa0 4000, akel.ea08.2dal CCLIhy atctitlcla
cggggCt agc gcttagaaga actcatccag a?%? cagacggt%@ aat gcaatac gttgagagtc
t ggagetgegtrat agenaicans @anteafiaagidittt anaadiseagedcEaiat Cagmac ccagttcctc
tgcaat gt ca cgggtagcca gtgcaatgtc 1860 ctggtaacgg tctgcaacac ccagacgacc
acagt BHAPPILAAELLHRFA WaAHHWatlTcoqgoey ttgagageet teaacceagt 2220
‘ ' cagetecttc cggtgggege ggggeatgac tategtegee geacttatga ctgtettett. 2280
tatcatgeoaa ctegtaggace aggtgccgge agegetotite cgettectey cteactgact 2340
cgetgegete ggtegttegy ctgeggegag cggtatcage teacteaaag geggtaatac 2400
-géttatccac agaatcaggyg gataacgcag gasagaacat gtgagcaaaa ggcocagcaaa 2460
agdceeaggaa ccgtaaaaag gecgegttge tggegtttit coataggete cgeccccctg 2520
acgagcatcea caaaaatega cgctcaagte agaggtggey aaacccgaca ggactataaa 2580
gataccaggce gtttcecccct ggaagetoce tegtgegete tectgttecy accctgocge 2640
Etaccggata cctgtaecgee titeotcoctt cgggaagegt ggegetttet catagetceac 2700
gctgtaggta tetcagtteg gtgtaggteg ttegetecaa getgggetgt gtgeacgaac 2760
‘ccceegttoa goccgaccge tgeogocttat coggtaacta tegtettgag toecaaccogg 2820
taagacacga cttatcgoca ctggeagcag ccactggtaa caggattage agagogagat 2880
. atgtaggegg tgctacagag ttottgaagt ggtggectaa ctacggetac actagaagga 2940
cagtabtttgg tatctgeget ctgetgaage cagttacctt cygaaaaaga gttggtaget , 3000
cttgatcegy caaacaaace accgctggta geggbggtit ttttgtttge azgeagoaga 3060
ttacgegeag aaaaaaagga totcaagaag atcctttgat cttttctacé gggtetgacyg 3120
cgaaaactca cgttaaggga ttttggteat gagattatea aaaaggatct 3;80




accat gagta actaccaggt cctcaccatc 1980
ttcagccggt gccagaccct gat 2 Juwet2008040
ttccatacgg gtacgagcac gttcaatacg 2100
agct gggt cc agggt gt gca gacgacgcat 2160
t gcat cag®® t&agallagaaa ctttctctgc cggagccagg tgagaagaclChusmggesset g 2220
acccggaact tcacccagca gcagccagtc acgaccagct tcagtaacta catccagaac 2280 19
12 June 2006 WD 03/049700 PCTI US02/ 39509 tgcagcacac ggaacaccag tggttgccag
CcaagacilfafdadetOeld CRALLEIACHG L4 LicRLLCA0R0R3ECaMAGA ggtcagtttt
aacaaacaga actggacgac cctgtgcaga 2400 cagacggaaa acagctgcat cagagcaacc
aat ggeetqytadtgt igecmitic catabceaaagibi: acageargt beRtelgteagydPg ccggagaacc
tgcatgcaga ccatcctgtt caat catgcg 2520 aaacgatcct-catcctga'téct ctt gat caga
t ct t gat CERIEE FEGRFATT HEEREW @%%saa RGHTRH ARSIHEEAL cTH8t ttactttgca

gg9cCt LeGeiRE Cghase CARECCLLRA ARCLA8L At LTt {LgC tgctgtcca
taaaatgcgcc cag‘{g%t agi% %ég?%t%ggac%%% cagg%ycgat gégc271 <210>18 <211>2713
<212>Bhrac@b8 artdabiag dhseguenmece2ddr caRa@adthicerabsacht pl i d vector with
an anal o g(?r owt h hornone rel easi ng hornmone ("GHRH') sequence codon

opt i M- 3EYIFEF PRICAILEOTETE Gt HEPHRHH Eiederat aF 64CHhat 1§ aget ccaceg
| CYOt UPEGEEenlREaREG: A0 ERIGAGEAIBL CACIARAS GEAAALAT Ukos0aCIgTt ga

ggaatggtgg ggagttattt 120 ttagagcdgt gaggaaggtg ggcaggcagc aggtgttgge
gct ct demaasbadattotcyy tre@ttgagibaitttds tagagegyagtgartygtIpga cacccaaat a
‘tggcgacggt tcctcacccg 240 _tcgccatatt tgggtgtccg ccctcggecg gggecgeat t
cct ggﬁi)% Egcéﬁjéﬁﬁcﬁ%tg PI6%FoC e FETTEHRY PETRAT AT e ggtg® cggcggeggc

ccacygagihiot€cU08a48a8 AP0, LYUNBaRN06 CAROGINALGLHRRUUCERR act ccccgaa
ccactcaggg tcctgtggac 420 agctcaccta gctgccatgg ccctgtgggt gttcttcgtg

ctcaaccatg atgttcggca
- cggcat acga gctttcagac
at ccaggt ca tcctggtcaa
atgttttgcc tggtggtcaa

ggcat gcat c
gt gcaaacag
ccagacct gc
acggacaggt

Ct_gct gfgm;g{gat:ga:gt;ta:ggg}g o48fftgagt actcazceaa gtoattcotga gaatagtgta 3840
tgoggogace gagttgotet tgeccggegt caatacggga taataccaeg ccacatagea 3900
gaactttaaa agtgctcatc attggaaaac gttctteggg gogaaaacte tcaaggatet 3960
taccgetgtt gagateocagt tegatgtaac ccactegtge acccaactga tettcageat 4020
cttttacttt caccagegtt tetgggtgag caaaaacagg aaggcoaaaat gocgcaaaaa 4080
agggaataag ggegacacygy aaatgttgaa tactcatact ctteocttttt caatattatt 4140
gaagcattta tcagggttat tgtctcatga geoggatacat atttgaatgt atttagsaaa 4200
ataaacaaat aggggttceg cgecacattte ceccgaaaagt gecacctgac gegooctgta 4260
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2710

DNA

artificial seguence

<210>
<211>
<212>
<213>

<220
<223

hormone ("GHRH") sequence codon optimized for mouse.

This is a plasmid vector with an analog growth hormone releasing

.zggg;tai;a cteactatag ggegaattgg agectccaccg cggtggcgge cgtocgeccet 69
cggcaccate cteacgacac ccaaatatgg cgacgggtga ggaatggtgg ggagttattt 120
ttagagecggt gaggaaggtg ggcaggeage aggtgttgge getctaaasa taactccegg 180
gagttatttt tagagcggag gaatggtgga cacccaaata tggegacggt tectcaccoeg 240
tegecatatt tgggtgtecg cecteggecg aggeegeatt cetgggggec gggeggtget 300
ceogeecgee tegataaaag gobeoegggge cggeggogge coadgageta cecggaggay 360
cegggaggege éaagcggatc ccaaggcbqa acteccoegaa ccactcaggg'tcctgtggac 420
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aagccact gc agcct gecctc
_cttcaccagc agctacagga
gat cat gaac aggcagcagg
agcttatc t ggcat cc
'gccactccggnggﬁg ccag
taggt gt cct tctat aat at
gggaagacaa cct gt agggc

ccagccctcc

ggat ccttgg
gcgagaggaa
ct gt gacccc
ccttgtccta

tatggggt gg
t cgagggggy

cttcagggtg
ccagct gt ac

ccaggagcag
t ccccagt gc
at aaaat t aa

aggggggat gg
gcccggt acc

cgccggcacg ccgacgccat 540
gct aggaagce t cctdydmedfo600

aggagcaggt tcaactgata
ctctcctgge cctggaagtt
gttgcatca?c?ﬂ$§?

t at ggagcaa ggggcaagt t
agcttttgtt ccctttagtg

3#¥WGac

agggt kadickedes grE@icb g doetdte@pCédevtlgyetcaatigaciceqtby Cgebcggt cg
cgagcggta tcagctcact caaaggcggt aatacggtta tccacagaat

660
720
780
840
900
960

ttcggctgcgﬁg
12 JuffB95BH8° \REFOIF U4 Frotr BT TISERIE3EE R edger §ePsdeycagdilaag aacat gt gag

Caaaagytdade 3t 33aadULG ﬁ%%@%c@gaﬁ@% gR3G294¢ 9%%.:&559 ct ggeg

ggct ccgccc ccctgacgag Catcacaaaa 1140 "atcgacgclc aagt cagagg
cgacaggaetgaat aaagatfe Qaggegitdegdgdd)y geagrtgyaagatiagect agbg
ttccgaccct gccgcttacc ggatacctgt 1260 ccgecctttct cccttcggga
tttct EERAHEE CACHEIYE HORPratcet CaEsty Lt eTegeh 6¥adtgeT gt t’efc
gct gt 9L 9625 60ALLAELE théc%%&QC&Qtéagg% géﬁga%étgg&%g&&wt ccggt
ttgagtccaa Ccccggtaaga Cacgacttat 1 cgccact ggc™ agcagccact
tt agcagrgertgaggiabing (ggnogisgcisagthot} Ragagdd gdshgdagyt gokgy
gct acact ag aagaacagta tttggtatct 1560 gcgctctgct gaagccagtt
'???ga@%qa@@c%@&gﬁwa HIWHHFCASHE P60 T RBHEEHC BGRItogeH agf’@@;:
gc G953 c ga
B T 4o e e AR R e
gt ct ggagetacgs agt@caal caAGAGRAE GageghBidl) adddRRACETi@aag6ss at foeac
ctctgcaatgctcacgggtag ccagtgcaat 1860 gtcctggtaa cggtctgcaa
a;:cac%?ﬁal‘,%? 3} JaHACEAY aa?*éa%égaaeemﬁ@ aaaa%ma%?t@eg*aﬁ@aat tgltOtS@:g
at cacg, cata ¢ C a
Cagt | el BARE BRIy AR
t gct t gratiaasg geisasHag ceaagide aatga210Q asaagatgt fdotr@geed gokggt
ggt agct ggg tccagggt gt gcagacgacg 2160 cattgcatca gccat gat ag

tcacocagea geagccagbc acgaccaget
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t gccgURILEEYGEGHRAY FACAGTaE JERCsbTy sEtratcgaraeed cageta
gtc gcg&gg&c&c tLLAH88 oEdACAL L GREL 248D acgotgtagy tatctcaget 1320
‘cggtgtaggt cgttogeteoe aagetggget gtgtgoacga acccecegtt cagecegace 1380
" . gctgeogeett akceggtaac tategtettg agtccaacce ggtaagacac gacttatege 1440
) cactggeage agecactggt aacaggatta geoagagegag gtatgtagge ggtgetacag 1500
agttcttgaa gtggtggoct aactacgget acactagaag aacagtattt ggtatetgeg 1560
ctcetgetgaa gocagttace ttcggasaaa gagttggtag ctettgatcee ggcaaacaaa 1620
ccacegetgg tageggtggt ttttttgibtt geaagoagea gattacgege agaaaaaaag 1680
gatctcaaga agateckttitg atetttteta cggggcetage gottagaaga acteateocag 1740
.cagacggtag aatgcaatac gttgagagtc tggagetgea ataccataca gaaccaggaa 1800
acggteagee cattcaccac ccagttecte tgeaatgtea cgagtageca gtgeaatgtc 1860
ctagtaacgyg tetgeaacac ceagacgace acagtcaatg aaaccagaga aacgaccatt 1920
cteaaccatg atgttoeggea ggeatgeate accatgagta actaccaggt.cctcaccatc 1980
_'cggcatacga gcetttoagac gtgcaaacag tteageoeggt gecagaccet gatgttecte 2040
ateceaggtea teoctggteaa ceagacetge ttecatacgg gtacgageac gttcaatacg 2100
atgttttgee tggtggteaa acggacaggt agetgggtee agggtgtgea gacgacgeat 2160
" tgeateagec atgatagaaa ctttetetge cggagecagg tgagaagaca gcaggtcctg 2220
acccggaact teagtaacta catccagaac 2280

tttttccata
t ggcgaaacc
cgctctcctg
agcgt ggcge
t ccaagct gg
aactatcgtc
ggt aacagga
cct aact acg
accttcggaa
ggtttttttg
ttgatctttt
tacgtt gaga
cacccagttc
cacccagacg
gcaggcat gc
gacgt gcaaa
caaccagacc
caaacggaca
aaactttctc
gcagcagcca

1020 20




agacgagctg cttcatcctg 2340
agaact ggac gactZdutedip08400
tgctgtgccc agtcataacc 2460
agacgatcct gttcaatcat 2520
cccct gcgeecamsagasogct 2580

cagt ggtt gc cagccaagac
acaggt cagt tttaacaaac
cat cagagca accaat ggtc
ct gccggaga acct gcat gc

aact gcagca cacggaacac
cagttcattc agagcaccag
agacagacgg aaaacagctg
aaacagacgt tcaacccagg
gcgaaacgdO @@yttt cct g tctcttgatc agatcttgat
t ggcggcaag aaagccatcc agtttacttt gcagggcttc ccaaccttac cagagggcgc 2640
eccagctggc aattccggtt cgcttgctgt ccataaaacc gcccagtcta gcaactgttg 2700
ggaagggcga tcg 2713 <210> 19 12 June 2006 WD 03/ 049700PCT/ US02/ 39509
C211>Xe0dgcs@t2odbeced Bymtrdacdd ctabsegieparta®l Gatce?@3aThexo s a plasm d
vector with an anal og grow h hornone rel easi ng hornone ("GHRH') sequence
codon WPtitAiS2eIFaF e o fytAadt ti aeratdrapy PoLHoAYEa. SCELEEAt ad*Ygcgaat t gg

agCt CCRELY LA ALY G@%&&g%gétgg&t&%ﬁ%%%’aﬁgﬁ &lLaghacag, Hcaaat at gg
cgacgggi ga ggaat ggtgg ggagttattt "120 ttagagcggt gaggaaggt g ggcaggcagc

aggt gteeggotiyet sicamaae t@madzeac ggrai@tga gagictait tdhatcagRgcgemy gaat ggt gga
cacccaaat a t ggcgacggt tcctcacccqg 240 tcgccatatt tgggtgtccg ccctcggecg
gggccd‘@%ﬁgﬁt?gt‘g‘g[j‘ij‘@g‘"ct gty ETEtaveec 6&39@‘&%@6&%"6@'@?%5%?8 gct ccgggge
CYCCUYLeYaqit ALIRAChS E&E%?&g%cgégca GOH920d86 36,48a069934,6 ccaaggccca
actccccgaa ccactcaggg tcctgiggac 420 agctcaccta gct gccat gg tgcet gt gggt
gt t ct trectogegt gacowtgR Crctagege agrad@ec egpetLes actgegdge CCR Yo CcCt cccagece
t ct gcgcat ¢ cctcgetacg ccgacgccat 540 cttcaccaac agctacccta aggtgetcgg
ccagct@Hfe*Yeccgecaage tcct gcagga 600 catcat gaac cggcagcafd gcgagcgcaa
ccaggagcag ggagcctgat aagcttatcg 660 gggtggcatc cctgtgaccc ctccccagtg
cctct eeigg 1@cct ggaagt tgccactcca 720 gtgcccacca gccttgtcct aataaaatta
agttgeatica 27t3t gt ctga ctaggtgtcc 780 ttctataata ttatggggtg gagggggatg
gt at ggé aDﬂg%ggpaagt t gggaagaca 840 acctgtaggg ct cgaggggg ggcccggt ac
cagct ttHgt 1 aiiFagggt t aat 900 ‘

<220>
<223> This is a plasmid vector with an analog growth hormone releasing
hormone {"GHRH") sequence codon optimized for rat.

zzggztaiga cteactatag ggegaattgg agetccaceg cggtggegge cgtecgocot 60
_cggcaccatc cteacgacac coaaatatgg cgacgggtga ggaatggtgg ggagttattt . 120
ttagagcggt gaggaaggtyg ggeaggcage aggtgttgge getetaaaaa taactcoccgg 180
gagttatttt tagageggag gaatggtgga cacccaaata tggegacggt tocteaccog 240
tecgecatatt tgggtatceg cocteggecg gggecogeatt cotgggggec gggoggtgct 300
cccgcccggc tegataaaag goteegggde cggoggegge ceacgageta cocggaggag 360
cgggaggege caageggatce ccaaggecea actcococgaa ccactoaggg toctgtggac 420
agcteaccta gotgeeatgg ceetgtgagt gtiettegtg ctgctgacce tgaccagegg 480
aagccactge agectgecte cecageocctce ctteagggty cgcooggeoacg cogacgecat 540
cttecaccage agetacagga ggatoetggg ccagetgtac gotaggaage toctgcacga 600
gatcatgaac aggcageagg gegagaggas ¢caggageag aggageaggt toaactgata 660
agcttategy ggtggeatcoe ctgtgaccee tececagtge ctetectgge cotggaagtt 720
gecactecag tgeccaccayg cettgteocta ataaaattaa gttgeateat tttgtetgac 780
‘taggtgtect tctataatat tatggggtygy aggggggtyg tatggageaa ggggoaagtt 840
gggaagacaa cctgtaggge tcgaggggdd geccggtacc agettttgtt cectttagtg 900
agggttaatt tegagettgg tottoegett cetegetcac tgactegetyg cgeteggteg 560
tteggetgeg gegadgeggta toagctecact caaaggeggt aatacggtta tcecacagaat 1020
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ttcgagcttg gtcttccget tcctcgetca ctgactcgcet
ggcgagcggt at cagct cac tcaaaggcgg taatacggtt
acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc
“cgttgctgge gtttttccat aggctccgec cccctgacga

caagt cag¥y §i¥jéyaaac ccgacaggac t at aaagat a
gctccctcgt gcgectctcct gttccgaccec tgecgettac

gcgctcggtc gttcggectge 960

at ccacagaa t catiydgwt 2006020
caggaaccgt aaaaaggccg 1080
gcat cacaaa aat cgacgct 1140
ccaggcgt t eCrsespipgaa 1200
cggatacctg tccgecctttc 1260

tcccttcggg aagcgtggecg ctttctcatagcectcacgetg taggtatctc agttcggtgt 1320

~aggtcgttcg ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc gaccgcectgecg 1380
cct t atcogggat-aagicaigis aidagRghs eMaagReg Gk angodtcaggaetda t cgocact gg 1440
cagcaccaac tggtaacagg attagcagag cgaggtat gt aggcggtgct acagagttct 1500
t gaagt*GHRYGFCIERICIEE JHStHet pertgiRfascagreretvraree t §t¢ct ct gc 1560 22

étz -ag]gtrg 3 ggﬁtcg%ggg%gg%gg%%%%%ég Q%%gégg%% %gg?gg&t?ggt tttfet

agcagattagogeoargaagey agaggats ttccddidbe saagaagatlgatakctiggat cisbot
| GOaaPHEER A CAGHHER GUARHCY T EIBOBS RgSoeat Coweeeas CBtP
tgcaa o 108 CatceE tEE- ecc t
gt cacggala. AacaaLacad, LaLertanlaotisl. Aeolel dea.acagecagge
aat gadacca gagaaacgac cattcttcaac atgatgttc agcaggcatg
agt aaetaccgmgoitcctiegf: eatoegacalgadiQbhih caamgaget hematacdt graa
cggtgccaga ccctgatgtt cctcatccag 2040 gtcatcctgg tcaaccagac
aggggf%??@&t?iEaa@GﬁCG%%F ﬁﬁégj’:ﬂ%ﬁ tiagsapeer Sf%éwgtgg@%%aa;:b@a;:
gt ccaggat.g.£.06ag 2 c
Y o L e R R i s e
agct t gagtarg@eipegicaga SRACHGRAGRIINIE tagacggaacactaagt gozbg
cagacgagct gcttcatcct gcagttcatt 2340 cagagcacca gacaggtcag
c?gaﬁézag:gaccéijaf@@ﬁg@ﬁ} TRGECEHFat Fazuotr 9?@8%@@&%&9@@8? cabfdfc
ctgct gt gce, a caacccag gctgcc g
cagaceatac- FATEELINE FEAALACISRdY J N sitoRrtto Tl
t cccctgrggacgaiteagater tdcggoggCaatdhds: cgRdaAQEE atdyasagh( t aobt

21

cccaacctta ccagag% cg ccccagetgg 2640 caattccggt tcgcttgctg
Cgcccg_ﬁaE¥gt§©@§aa gfatc ﬁgg@a@‘ﬁg%gt%e@ teacgggtag ccagtgeoaat 1860
gtoctggtaa cagtctgcoaa cacccagacy accacagtca atgaaaccag agaaacgace 1920
attcteaace atgatgtteg goaggeatge atcaccatga gtaactacca gghbectcace 1280
atccggcata cgagctttea gacgtgcaza cagttcagee ggtg&cagac cetgatgkte 2040
atcatccagg tecatectggt caaccagacce tgettcocata cgggtacgag cacgttcaat 2100
acgatgtttt gectggtgat caamacggaca ggtagetgygg tccagggtgt geagacgacg 2150
cattgcatca gocatgatag aaactttete tgeeggagec aggtgagaag acagcaggte 2220
ctgaccegga acttcacccoa geagcageca gtcacgacca gottoagtaa ctacatecag 2280
.aactgcagca cacggaacac cagtggttge cagecaagac agacgagetyg éttcatcctg 2340
cagticatte agageaccag acaggtcagt tttaacaaac agaactggac gaccotgtge 2400
agacagacgg aaaacagctg catcagagca accaatggtce tgctgtgoce agteataace 2460
aaacagacgt tcaacccagg ctgecggaga acctgeoatge agaceatcect gtteaatcat 2520
gcgaaacgat cctcatoctg totettgatce agatetbtgat cocotgegee atcagatoct 2580
tygeggcaag aaagccatcc agtttacttt geagggette ccaaccttac cagagggege 2640
'cccagctggc aattocggbt cgettgetgt ccatamaace geccagteta geaactgttg ™ 2700
ggaagggcga tcg 2713
«21G> 19

ve@cciifgga aaaagagttg

gtttgcaagc
t ct acggggc
agt ct ggagc
cct ctgcaat
gaccacagt c
cat caccatg
acagtt cagc
ctgcttccat
aggtagctgg
ct gccggagce
agt cacgacc
ccagccaaga
ttttaacaaa
aaccaat ggt
aacctgcatg
cagatcttga

t gcagggct t
t ccat aaaac




atcg 2704 <210> 20 <211> 2704 <212> DNA <213> artificial sequence <220>
' <223> This is a plasmd vector with an anal og growt h hor noh&Junel2886i ng
hor mone ("CGHRH') sequence codon optim zed for ovine. <400> 20 tgtaatacga
ct cact at ag)qgg;ggaattgg agct ccaccg cggtggcggce cgtccgecct 60 cggcaccatc
ct cacgac¥ ® at gg cgacgggt ga ggaat ggt gg ggagt t at t PCTAS2/PF08gagcggt
gaggaaggt g ggcaggcagc aggtgttggc gctctaaaaa taactcccgg 180 gagttatttt
t agagcggag gaat ggt gga cacccaaata tggcgacggt tcctcacccg 240 tcgccatatt
t gggt gi2tg zwwet cggccg gggccgcatt cctgggggec gggeggtget 300 23 12 June 2006
WO 03/892%708™2PCTI US02/ 39509 cccgecccgec tcgat aaaag gctccgggge cggcggcggce
ccacgdgita TELYGAYYSFSHY cgggaggcge caagcggat ¢ ccaaggccca act ccccgaa
ccact caggg tcctgtggac 420 agctcaccta gctgccatgg tgectgtgggt gttcttccag
gt gaccatga meetigageadnddlected §2006R A6 138 ARG BendeadicaAgdRs CCtgaggatc
cct aggt acg eegseqCosri"b4B8quettd eabpaneiged acnpganagat cct ggg ccagct gage

gct ag%?gggc J:E;CCt gcagga 600 catcatgaac aggcagcagg gcgagaggaa ccaggagcag
ggcgc agctt at 660 tggcatc cctgtgaccc ctccccagtg cctctcctgg
ccct gggaél:ta gﬁgcgg%%éc% Wﬂaatg%3%5%a€59 58%‘%?%[986‘5’“53‘{%?%& t% agttgcatca

tttt glegh@acstbaaobadbbde IBRatatd batlcgthda Lhal 9999 g 41883699019 gt at ggagca
aggggcaagt tgggaagaca 840 acctgtaggg ctcgaggggg ggcccggtac cagcettttgt

t ccct tHEEFECIga Rgearaey PFOIICRIC grotiuge griottepeg dhadteedgggct ¥4 ct gact cgcet
gcgctcgat c. gttcggctac 96 cgagcggt . at cagct cac t caaaggcgg taatacggtt
atcca g%agt'%%atﬁg%gc %& gaé’g%?g ag%%ﬁg%ﬁﬁacggﬁgﬁ‘%’gﬁgﬁﬂﬁﬁﬁcﬁgc atjlaaaaggc
Caggaacgghra0aRdQIEEG ceidi@iyt Giec@htd bliyodlacfGPsd66REC CapCt gacga
gcat cacaaa aatcgacgct caagtcagag gtggcgaaac ccgacaggac tat aaagata

CCagyCEIICECase CCatgarr Iayeduoadst CIPCITFagR cetcgadetgicbwaygmeac t3focgcet t ac

cogatagetg teegectite

22

ccaaggecea actoccegaa coacteaggyg tectgtggac 420

agcteaccta gotgecatgg tgetgbgggt gttottectyg gtgacectga coctgageag 480
cggeteccac ggcteecetge cctedeageo tectgogeate cotegetacy ccgacgocat 540
ctteaccaac agotaccgea aggtgetogyg ceagetcage gecegeaage tectgeoagga 600

- - catecatgaac cggcageagg gegagogcoaa ccaggaécag ggagectgat aagettateg 660
gggtggeate cctgtgaccee ctceccagtg cctotoctgyg coctggaagt tgocactcea 720
gtgcccacca gocttgtect aataaaatta agttgeatca ttttgtetga ctaggtgtec 780
_ftctataata ttatggggty gaggggggty gtatggagea aggggeaagt tgggaagaca 840
acctgtaggyg ctcgaggggg ggeceggtac cagetttigt tecctttagt gagggttaat 900
ttegagettg gtettecget tectogetea ctgacteget gegeteggto gtteggetge 860
ggegagegat atcageoteac teaaaggegg taatacggtt atccécagaa tecaggggata 1020
acgcaggaaa gaacatgtga graaaaggee ageaaaagge caggaaccgt aaaaaggcecg 1080
cgbtgetgge gtttétccat aggcteegee ceoctgacga geatcacaaa aatcgacget 1140
caagtcagag gtggcgaaac cogacaggac tataaagata ccaggeogttt ceccctggaa 1200
geteoectegt gegetetect gttocgacce tgecgettac cggatacchtg tocgecttte 1260
teceettegygy aagegtggeg ctttetcata getcacgetg taggtatete agtbteggtgt 1320
aggtegtteg ctecaagetg ggetgbghge acgaacccce cgtteagece gaccgebgey 1380
-ccttatocgg taactateqgt cttgagteea acccggtaag‘acacgactta tegecactgy 1440
cagcagecace tggtaacagg attageagag cgaggtatgt aggeggtget acagagttct 1500

' tgaagtggtg gectaactac ggetacacta gaagaacagt atttggtatc ﬁgcgctctgc 1560




tcccttcggg aagcgtggcg ctttctcata gctcacgctg taggtatctc agttcggtgt
aggtcgttcg ctccaagctg ggct gt gt gc acgaaccccc cgttcagecc gactydungc2P06020
1080 1140 1200 1260 1320 1380 ccttatccgg taactatcgt cttgagtcca

acccggtaag acacgactta tcgccactgg 1440
cgaggt at Y0 Byt gct acagagttct 1500
gaagaacagt atttggtatc tgcgctctgc 1560 tgaagccagt taccttcgga
gtagctcttg atccggcaaa caaaccaccg 1620 ctggtagcgg tggttttttt
agcagashagcgrocagaags: asaggats ttagttBOy aagaagat @aadchéqgat abot
- tagcgcttag aagaactcat ccagcagacg 1740 gtagaatgca atacgttgag
t gcaat AeFAIIHCHGRAEEY FHATHAHYPI“2IGOC I5FEBTRbt CAILEHCCcC égff“t
0t cacaagla.fecadkaced Lbeabantaciifls Acaolalaca, acasccanac
aat gaaacca gagaaacgac cattctcaac 1920 catgatgttc ggcaggcatg

agt aactasetq@goitecdt gy eqiceRGGC 84calOB6 raggagthldBaagaedl gema
cggtgccaga ccctgatgtt cctcatccag 2040 gtcatcctgg tcaaccagac

cagcagccac tggtaacagg attagcagag
t gaagt ggt g gcctPeABBRBIYWIct acact a

aaaagagttg
gttt gcaagc
t ct acggggc
agt ct ggagc
cct ct gcaat
gaccacagt c
cat caccatg
acagtt cagc
ctgcttccat

acgggttFatyeaxgttead rAUCERAY tcaoagbr JPoEIgatghcttestaacdtfic aggt aget gg
gt ccaggghd o ., 34 Ng. 4206 WO 049700
PCT 11%l S /%%Jgga%gg%g%%t g%?%‘; ggﬁéﬁﬁ‘-”t& %ag? 8‘%‘%%%‘5%‘56’%‘%288‘& gaég%/ gacagcaggt

cct gacetmyyi22 HIcacmagiidt cacoragyefyeages aaferagaateccagatt cagia
gaactgcagc 2280 acacggaaca ccagtggttg ccagccaaga cagacgagct
gcagt PEHPF 23 492 LRyt R a2 Hatiegetcedny CtIFt WAL £arat aFdac tHfga
Cag0aC AR Grdd U HAARACAIALCLCALLAARNC AREEARL 40LaL AT 0L 0GC
caaacagacg 60 ttcaacccag gctgccggag aacct gcatggc gaccat cc

t gCgaagagaatadd 20aadeggicCaivetict @t gicebdoged teRgRAIcaE iggathek6Ct grgyc
tt ggcggcaa 2580 %aaagccat C cagtttactt tgcagggctt cccaacctta
cccce a@gﬂfcgggagg Lgeaac ttot ctaceggage cdaggtgagaa gacageaggt cctgacccgg 2220

aacttecacecc agcageagoe agteacgacc agettcagta actacatcca gaactgoage 2280

acacggaaca ccagtggttg ceagecaaga cagacgaget getteatcet geagttcatt 2340

cagageaccea gacaggtcag ttttaacaaa cagaactgga cgaccctgtyg cagacagacg 2400

gaaaacagct geatcagage aaccaatggh ctgotgtgec cagtcataac caaacagacg 2460

ttcaaccrag getgocggayg aacctgeatg cagaccatece tgttcoaatca tgogaaacga 2520

tectcateet gtcteottgat cagatcttga tooeococtgege catcagatec ttggoggeoaa 2580

gaaagccate cagtttactt tgeagggett cceaacctia ccagagggeg ccoccagetgg 2640

caattoeggt tegettgetg tcocataaaac cgoccagtet ageaactgtt gggaagogeg 2700

atcg 2704

<210> 20

<211i> 2704

<212> DNA

<213> artificial sequence

«220>

<223> This is a plasmid vector with an analog growth hormone releasing
hormone ("GHRH") sequence codon optimized for ovine.

<400> 20

tgtaatacga cteactatag ggegaattgg agetccaceg cggtggegge cgtecgeccet 60

cggeaceate ctcacgacac ccaaatatgg cgacgggtga ggaatagtgg ggagttatte 120

ttagageggt gaggaaggtg ggeaggcage aggtgttgge getetaaaaa taactocoog 180

gagttatttt tagagcggag gaatggtgga cacccaaata tggegacggt tectcaccog 240

300 .

togecatatt tgggtgteeg cecteggeeg gggecgoatt cotgggggece gggeggtget

23

act acat cca
gcttcatcct
cgaccctgtg
cagt cat aac
tgttcaatca
cat cagat cc

ccagagggcg




caattccggt tcgcttgctg tccataaaac cgcccagtct agcaactgtt gggaagggcg 2700
atcg 2704 <210>21 <211>2713 <212>DNA <213>arti fi ci al sequent2JuRADH6
<223>This is a plasm d vector with an anal og grow h hornone rel easi ng

hor mone ("CGHRH') sequence codon optim zed for chicken. <400>21 tgtaatacga
ctcact at FPeY4ht t gg aget ccaccg cggt ggecgge cgt ccgeccPCBUSYFaccat ¢

ct cacgacac ccaaat at gg cgacgggt ga ggaatggtgg ggagttattt 120 ttagagcggt
gaggaaggt g ggcaggcagc aggtgttggc gctctaaaaa taactcccgg 180 gagttatttt

t agagcgergeargatggtgger seccresat@chPygey acgPhadre cleeagmg 2480 tcgccatatt

t gggt gt ccq_ccct cggec ccgcatt cctggtggcc gggeggtget 300 ccagcccgec
t cgat %3%'5'89?&%?&9“@% g%g%f{fgiagwcﬁ??ﬂ%g&ﬁ?ﬂtaaﬁ%égﬁ%%ﬁ 36%° cgggaggcgce
CaaYC GgcEodts ARUGERE CGAL G 42() - agctcaccta
gct gccat ggc ccct gt ggg% Sgﬁ:%%'fgj{tg%cct gc% gg%%g‘:tttggac%g%gg%g 480° aagccact gc
agCcCt Geeagcdac yCewsts: ctaborgaytcayyty conggtes Jagageat gg%o cttca?caag

cct gat ggcc

agcttatcgg

cca%t gagc gcacgcaact acctgcacag
gccact ccag

gcct acc%ca agctcct ggqga

aagcgCyt 45 GE LTI PoheatodFogeegageceepygegra 660
g9t ggcalcatgRt gLt JLSEEaaL &%ggéggégcg%&g&g%t&%%@&%é 720,
tgcccaccag ccttgtccta ataaaattaa gttgcatcat ‘tttgtctgac 78 t aggt gt cct
-t ct at agatagcatatgbyighey Sggrggyt gyctatggageasagyggeaagcs: 8400 gggaagacaa

cctgta c tcga cccggtacc agcttttgtt ccctttagtg 900 25 12 June 2006
VO 03?%’%8%@ %&%?‘%g‘%’g/%@%ﬁg"g‘&gﬁéfﬁcéﬁat “"’Etga%i’@ﬁ CERPIEEFE ccgBPt cctcget cac

{ 0act CGRLGaEHCEGALAT MBlhoodey RANAGA UpBRNA00ALEANC! Conh caaagocayt
aatacggtta tccacagaat 1 caggggai aa cgCaggaaag aacat gt gag caaaaggcca
gCaaaatfygrrgag ghernogioa db08QgtaaamaggeofgC it gatggagotdabt t ca@ba ggct ccgcecc
cat cacaaaa 1140 atcgacgctc aagt cagagg tggcga%acc cgacaggact
60

cect gatccg%g’-‘te ok tPSfgetea ctgacteget gegeteggte gtteggetge
at aaag4 SFGEGETIE Sroty ggte gtteggetg

24

ggcgageggt atcagetcac tcaamagdegy taatacggtt akccacagaa Lcaggggata 1020
acgcaggaaa gaacatgtga gcaaaaggce agcaasagge caggaacegt aaaaaggecg 1080
cgttgetgge gtttttecat aggctoegee coectgacga geatcacaaa aatcgacget 1140
caagtcagag gtggcgaaac ccgacaggac tatamagata ccaggegttt ccccctggaa 1200
getecctegt gegototeoct gttecgacce tgccgettac cggatacctg teogecttte 1260
tecctteoggg aagegtggey ctticteata geteacgetyg taggtaktctc agtteggtgt 1320
aggtcgtteg ctocaagetyg ggetgtgtye acgaaccece cgttcagocoe gaccgcetgeg 1380
cottatecgy Caactatcgt cttogagteca acccggtaag acacgactta tecgecoactgy 1440
cagcagecac tggtaacagg attageagag cgaggtatgt aggeggtget acagagttet 1500
tgaagtggtg gcctaactac ggctacacta gaagaacagt atttggtate tgegetctge 1560
tgaagccagt taccticgga aaaagagttg gtagetettg atceggoaaa caaaccaccyg 1620
ctggtagcgg tggttttttt gtttgeaage ageagattac gegoagaaaa aaaggatete 1680
aagaagatec tttgatettt tetacgggge tagegettag aagaactcat ccagcagacg 1740
gtagaatgea atacgtitgag agtetggage tgcaatacca tacagaacca ggaaacggtc 1800
ageccattea ceacccagtt cctetgeaat gtrcacgggta gocagtgeaa tgteoectggta 1860
acggtetgea acacccagac gaccacagte aatgazacca gagaaacgag cattctcaac 1920
~catgatgttc ggcaggecatg catcaccatg agtaactace aggtecteac cateeggeat 1380
.acgagctttc agacgtgcaa acagtteage cggtgccaga cootgatgtt ceteatocayg 2049
gteatocetgg tcaaccagac ctgettcoeat acgggtacga gecacgttcaa tacgatgttt 2100
tgcetggtgg tcaaacggac aggtagetgg gtocagaegtg tgcagacgac geattgeate 2160




cccctggaag ctccectegtg cgetcectectg ttccgaccct geccgcecttacc ggatacctgt 1260
ccgcctttct cccttcggga agecgtggege tttctcatag ctcacgetgt aggladwtec008320
gttcggtgta ggtcgttcgc tccaagctgg gctgtgtgca cgaacccccc gttcagcccg 1380
accgctgecge cttatccggt aactatcgtc ttgagtccaa cccggtaaga cacgacttat 1440
cgccact g8 Bt cact ggt aacagga ttagcagage gaggt at gt RCEHFERFOHEt a 1500
cagagttctt gaagtggtgg cctaactacg gctacactag aagaacagta tttggtatct 1560
gcgctctget gaagccagtt accttcggaa aaagagttgg tagctcttga aaaccaccgc
tggtagcggt gotttttttg tttgcaagca gcagattacg aaggatctca agaagatcct
t t gat CIIFEIIRPaTIHEHFEE- AEFTIERIDGHTEEIGR JgerIgepat aagbercorsaa 2aRYgt t gaga
gtctg aacqggtc cccattcac cacccagttc ctgcaatg
tcacg%tg %a&%?%%?%%? acaa%%a 98?“88%%“‘%‘5%%éﬁ'@aacf‘:tg""ac‘-‘éa%tag?g a g%agfaaaccag
att ct t=magpasizgabgidgety gea0@6od giyaabnor gat@ac@t Apadracha atgcggcata
cgagctttca gacgtgcaaa cagttcagcc ggtgccagac tccggcaaac 1620 cgcagaaaaa
1680 REFHEICHCIPAT tHEaFANC 63205°9BOD corasatg cagtcad®60 24Rfaaacgacc 1920
ggt cct 8 ar gt 040 ctcatcc t cat cct ggt caaccagacc
tgctt cggg%ga%cgg%fl 5% %9% %%g%{t?%tag?gcg%{:ga%tca a"tgg 'faa‘éccé‘?ﬁé%gat *™acggaca
ggt agotgagede CRYGEHGs SLAGREHACHaceiREE Q6@IcEa cgGga-0al5a0 agmctttctc
t gccggagcc aggt gagaag acagcaggtc ctgacccgga acttcaccca gcagcagcca
gt cac%ﬁ&‘i?ﬁt‘@gt&té%@f:%? erTakenteec barecteagt gelgedoe dtypgaseac 83yt ggt t gc
| caoccaauaR.AsangAlcly ELLEALECH.. R0 Leatl e 20adeagen0 Aeg00t cadt
tttaaCaaac agaacCtggac dac gtgc agacag cagg? EREE ) ¢fg tAtcagagca
accaateggitecdaf alegétgey BGhLaAkRAELccRBAC APRGH gt GIREELRYT fi@CCcggaga
acctgcatgc agaccatcct gttcaatcat gcgaaacgat cctcatcctg tctcttgatc
agat ctFffat cccctgecgec ataagat cct  tggcggcaag aaagccat cc aEttacttt
gcagggcttc ccaaccttac cagagggcgc cccagctggc aattccggtt cgcttgctgt
ccat aagaeC gcccagt ct agcaactgttg

<211> 2713
<212> DNA
<213> artificial sequence

<220>
<223> This is a plasmid vector with an apalcg growth hormone releasing
hormone ("GHRH") sequence codon optimized for chicken.

<400> 21
tgtaatacga cteactatag ggegaattgg agetcecaccyg cagtggegge cgtoogecet 60

cggecaccatc ctcacgacac ccaaatatgg cgacgggtga ggaatyggtgg ggaghbtatth 120
ttagageggt gaggaaggtg ggcaggcadge aggtgttgge gotctaaaaa taacteccgg 180
gagtbtatttt tagagcggag gaatggtgga cacccaaata tggegacggt tectcoaccocog 240
‘tegeocatatt tgggtgteocg cccteoggocg gggecgeatt ccetgggggee gggeggtgot 300
ccegeccgee togataaaag geteegggge cggeggegge coacgageka cooggaggag 360

cgggaggcgc caagceggatc ccaaggocca actoccegaa ccactcagygyg tectgtggac 420

_ agcteaccta getgecatgg coctgtgggt gttettigtg ctgetgacce tgacctecgg 480
aagecactge agectgecac ccageoccace cttecgegte aggegecacg cegacggeat 540
ctteageaayg goectaccgea agotcectgag cecagotgage goacgcaact acctgeacag 600
cctgatggee aagegegtgy geageggact gggagacgag gocgagococe tgagctéata 660
agcttategg ggtggeatce ctgtgacccc tceccaghtge ctotectgge aotggaagtt 720

- gecactcecag tgeccaceag cottgtecta ataaaattaa gttgeatcat tttgtetgac 780

' taggtgtect tctataatat ﬁatggggtgg aggggggtagg tatggagcaa ggagcaagtt 840

gggaagacaa cctgtaggge tcgagggggg geccggtace agettttgtt ccotttagtg 80¢

. 25




2100 2160 2220 2280 2340 2400 2460 2520 2580 2640 2700 26 WO

03/ 049700 ggaagggcga tcg <210> 22 <211> 55 <212> DNA <2132 Janet2006¢i al
sequence 12 June 2006 PCTIUS02/ 39509 2713 <220> <223> This is a nucleic
acid sequence of a human growth hornone ("hGH') 5 untranslated region ("5
UTR) . <4002039%baggcccaa ctccccgaac cactcagggt cct gt §adBoeseacct ag
ctgceb5 <210>23 <211>782 <212>DNA <213>artifici al sequence <220> <223>Thi s

26

is a nucleic acid sequence of a plasmd pUC-18 origin of rep licaiton
agggttaatt tegagettgg tetteecgett cetegetcac tgactegetg cgetoggteg 960
tteggetgey gegageggta teoagoteact caaaggeggt aatacggtta tocacagaat 10230
caggggataa cgcaggaaag aacatgtgag caaaaggeca gcaaaaggod aggaaccgta 1680
aaaaggccge gttgetggeg ttttbtecata ggeteogeee cectgacgag catcacaaaa 1140
atcgacgete aagbcagagg tggegaaacc cgacaggact ataaagatac caggoegttte 1200
ccoctggaag ctecctegtg cgototeetg thteogaccct geegettacse ggatacctgt 1260
cegegtttcet ceccotteggga agegtggege tttoteatag ctcacgotgt aggtatctea 1320
gtteggtgta ggtegttege tocaagetgg getgtgtgea cgaaccecee gttecagoceg 1380
accgcetgege cttatcocggt aactatcgte ttgagtecaa cccggtaaga cacgacttat 1440
cgecactgge ageagocact ggtaacagga ttagecagage gaggtatgta ggcggtgeta 1500
cagagttott gaagtggtgg cctaactacyg gotacactag aagaacagta tttggtatct 15690
gcgctctgat gaagccagtt acctteggaa aaagagttgg tagetettga toeggeoaaac 1620
aaaccacege tggtageggt ggtitttttg tttgcaagea gcagatiacg cgcagaaaaa 1680
aaggatctca agaagatect ttgatetttt ctacaggget agcgettaga agaactcate 1740
' cagcagacgg tagaatgeaa tacgttgaga gtctggaget geaataceat acagaaceag 1800
gaaacggtea geccattcoac cacccagtie ctetgecaatg toacgggtag ceagtgeoaat 18¢0
‘gteoctggtaa cggtectgeaa caccroagacg accacagtea atgaaaccag agaaacgace 1920
éttctcaacc atgatgtteg geaggcatge ateaccatga gtaactacca ggtcctecace 19280
fatccggcata cgagetttea gacgtgeaaa cagttcagec ggtgocagac ceotgatgtte 2040
ctcatccagyg teatectggt caaccagace tgettocata cgggtacgag cacgttcaat 2100
acgatgtitt gectggtggt caaacggaca ggtagetggg tecagggtgt geagacgacy 2160
cattgecatea gecatgatag aaactttete tgecggagece aggtgagaag acadgcaggte 2220
ctgaccegga actteaccca geagoagoca ghcacgacca gottcagtaa ctacatcoceag 2280
aactgcagca cacggaacac cagtggttge cagccaagac agacgagctg ctteatcoctg 2340
cagttcattc agageacdcag acaggtcagt tttaacaaac agaactggac gaccetgtge 2400
agacagacgg aazaacagetg catcagagoa accaatggte tgetgtagece agtcataacc 2460
aaacagacgt tcaacccagg ctgocoggaga acctgcatge agaccatect gttcaateat 2520
gcgaaacgat cctcatcctg tetettgate agatcttgat ccoctgeogee atcagatoct 2580
tggeggeaag aaageoeakce agtttacttt geagggettc ccaaccttac cagagggege 2640
ceeagetgge aattoeggtt cgettgetgt coatazaace geceagtcota geaackgttg 2700
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aacat gt gag caaaaggcca
tg ctccgccc
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<223>This is a nucleic aC|

<21l1> 5

gcaaaaggcc
ccct gacgag
at aaagat ac
gccgcettacc
ct cacgct gt
cgaacccccc
cccggt aaga
gaggt at gt a
aaggacagt a
tagctcttga

<212> DNA
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aggaaccgt a
cat cacaaaa
caggcgtttc
ggat acct gt
aggt atctca
gttcagcccg
cacgactt at
ggcggt gct a
tttggtatct
t ccggcaaac
cgcagaaaaa

<213> artificial
23>This is _a NEO rlbosonal
5NE“??E§%$WP?TﬁFai§@h

sequence of a prokaryotic PNEO pronoter.

aaaaggccgc
at cgacgctc

gttgct ggcg
aagt cagagg

cccct ggaagCTusRE®Yt g

ccgectttct
gttcggtgta
accgct gcgce
cgccact ggc
cagagttctt
gcgct ct get
aaaccaccgc
aaggat ct ca

caaggeccaa ctoeecgaac cacteoagggt cetgtggaca geteacctag ctgee

<210>
<211>
<212
<213

<220>
<2235

<400>

23
782
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artificial sequence

This ‘is a nuclelc acid sequence of a

licaiton
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tettecgett
tecageteact
aacatgtgag
ttttteeata
tggcgaaacc
cgckcteetg
agegtggcoge
tocaagetgy
aactatcgte
ggtaacagga
cctaactacy
accttcggaa
ggtttttityg
tt
 <210> 24

<21i> 5
<212> DNA
<213

<2205

cctegetcac
caaaggcggt
caaaaggcca
ggctecaceo
cgacaggact
tteoeogaccet
tttcteatag
getgtgtgea
ttgagteoeaa
ttagecagage
gctacactag
aaagagttgg

tttgcaagea

tgactegetg
aatacggtita
gcaaaagged
ccotgacgag
ataaagatac
gecgcettace
ctcacgeotgt
¢gaacccccoe
cecggtaaga
gaggtatata
aaggacagta
tagctettga

gcagattacy

artificial sequence

cgeteggteg
tccacagaat
aggaaccogta
catcacaaaa
caggegtite
gagatacctgt
aggtatectca
gttcagcoog
cacgackttat
ggcggtgeta
tttggtatet
tecggcaaac

cgcagaaaaa

27

ttecggetgeyg gogagcggta

caggggataa cgcaggaaag

aazaggoecge
atcgacgete
cecctggaag
cegeotttot
gihteggtgta
accgetgege
cgecactgge
cagagttett
gegetetbget
aaaccaccge

aaggatctea

gttgetggeg
aagteagagg
ctecctegtg
ccettoggga
ggtegttege
cttatecggt
agecagccact
gaagtggtgy
gaagecagtt
tggtageggt

agaagatcct

cccttcggga
ggtcgttcgc
cktiat ccggt
agcagccact
gaagt ggt gg
gaagccagtt
t ggt agcggt
agaagat cct
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This 18 a NEO ribosomal binding site
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DNA

artificial sequence

Thiz is a nucleic acid sequence of a prokaryotic PNEO promoter.
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