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Heart muscle degeneration-is the leading cause of debilitation and death
in humans. It cascades in losses of live cardiomyocytes, contractile filaments,
20 and heart function. Cardiomyocytes do not regenerate significantly because the

telomeric DNA repeats’ in these terminally differentiated cells are minimal.

The degenerative heart transmits biochemical signals to recruit stem cells

to repair the muscle damage. Being pluripotent, embryonic or adult stem cells

25 exhibit uncontrolled differentiation into various lineages to produce bone,
cartilage, fat, connective tissue, skeletal and heart muscles (Fig. 1). The
damaged myocardium needs additional live myogenic cells to deposit contractile
filaments to regain heart function, preferably before fibroblast infiltration which
leads to scar formation. However, until scientists can accurately define the

30 specific transcriptional factors and pathway to guide stem cell differentiation into
cardiomyocytes, the use of stem cell injection into the human heart would have

risk-benefit ratio higher than the use of myoblasts.
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As young cardi onyocytes and nyobl asts becone committed
and differentiate fromstemcells, they are simlar in
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25  amelioration of skeletal muscle disorders. Another point is that once introduced,
the myoblasts are subjected to scavenger hunt by macrophages, typically for up

to three weeks. Thus, a high number of myoblasts must be transplanted for the

transplanted cells to be effective.
30 The first human myoblast transfer into the porcine heart revealed that it
was safe to administer one billion myoblasts at 100x10%ml through the Myostar

catheter (Biosense Webster, Inc.) using 20 injections at different locations inside
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cat heter (Biosense Webster, Inc.) using 20 injections
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Another embodiment provides a method for treating congestive heart
failure in an individual, comprising taking a biopsy of skeletal muscle from the
individual to form a culture; transforming cells of the culture with at least one
foreign gene that encodes an angiogenesis factor; forming a culture of cells
25  suitably pure enough for repairing the heart of the individual; and introducing
cells of the culture into a diseased heart of the individual.

Description of the Figures

30 Figure 1. Advantages of using myoblasts over stem cells in treating heart

failure. MTT = myoblast transfer therapy



30 Figure 1. Advantages of using myobl asts over stem
cells in treating heart failure. MIT = nyobl ast
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Figure 2. Human desm n inmunostain for myobl ast
purity. (A) Positive control of |eionyosarcons,
desm n staining brown. (B) Negative control. (C Pure
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courigwe $t ai n.Electron microscopy of the myoblast-injected porcine myocardlum

5

showing (A) myotubes with central nuclei and myfibril (ML) deposits, and (B)
skeletal myofiber with satellite cell (SC) and nucleus (N). The satellite cell was
20 located between the basement membrane (black arrow) and the plasma
membrane (white arrow). Sarcomeres showed proper alignment of newly

formed contractile filaments.

Figure 6. (A) Control myocardium immunostained for vWF VIl and
25 counterstained with Eosin to show capillaries. (B) VEGF4es transduced
myoblasts produced increased vascular density. (C) As in B but without Eosin

counterstain.

Detailed Description of the Invention

30
Myogenic cells according to embodiments of the invention preferably are

autologous and obtained by tissue’ biopsy, as described for example in U.S.
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Det ai | ed Description of the Invention 30 Myogenic
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preparations of a 50-10KDa cytokine secreted by macrophages to the culture

and growing at least 2, 3, 5, 8 or 10 generations or more of the myogenic cells.

25 In each case some cell division may be used to increase cell number
prior to use of the cells. Most desirably at least 1, 2, 5, 10, 25, 50 or even more
than 100 billion cells are cultured and transferred. Where the cells are not
autologous, it is
generally preferred to utilize an agent to minimize or eliminate xenograft

30 rejection such as cyclosporine, in the animal or patient that receives the cells.

Further agents may be added to the reintroduced cells such as viscosity



and growing at least 2, 3, 5, 8 or 10 generations or
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or angiogenin. In another emobodiment more than two different genes are
transgenically expressed. Multiple genes can be expressed within the same
cell, or may be expressed by different cells within the same composition. in
some circumstances expression of two different factors, such as two different
25 angiogenesis factors synergistically results in greater establishment of the

transplanted cells within a target diseased heart muscle.

Transformation of cells can be achieved by a variety of methods as will

be appreciated by a skilled artisan. Generally a nucleic acid sequence encoding

30 a desired polypeptide such as the VEGF165 gene is under the control of a
suitable promoter. Suitable promoters which may be employed include, but are

not limited to, adenoviral promoters, such as the adenoviral major late promoter;
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20 P% las%?h c@l? nlr:ayﬁt?e encapsulated into a liposome, or coupled to a lipid, and
then administered to a host. In this embodiment the producer cell line

generates infectious retroviral vector particles that include the nucleic acid
sequence(s) encoding the polypeptides. Such retroviral vector particles then
may be employed, to transduce myogenic cells or precursors to myogenic cells.
25 The transduced cells express the nucleic acid sequence(s) encoding the

polypeptide.

In a preferred embodiment cells are transformed with VEGF. VEGF has

four different forms of 121, 165, 189 and 206 amino acids due to alternative

30 splicing as described, for example in U.S. No. 6,040,157. VEGF121 and
VEGF165 are soluble and are capable of promoting angiogenesis, whereas
VEGF189 and VEGF206 are bound to heparin containing proteoglycans in the
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Eﬁ;:?gﬁé@%ﬁ@sﬁ It]\-ll\%g O?WPEEHQQ%ISO I%en]foun@qbéponsmle for

15 CekrsisBird] mict@gselar hagerpemgwylyty tpt;gaerm@[prgtﬁmana\fesn after the
bi E%és(%] S{j}éqéjg@{, %VII&\C%J% ﬁgra%mn)éh@geﬁﬂfé%p%ml \Aﬁﬂnh%eahng.

ions
I n\T aist suddgsBitha? VPR @m)mportamt dactoembomoa@rmur@ﬁuqtmg healing.

ent i on t I
o By phay Lor SR TR dSTELP S B  FEER SlfiRision is
]flx mzﬁﬁlﬁe&sgﬁﬁrrz?caﬂsbmt (@galing, haady placerataggndgmildstumorS) and
act or r ef er ent t
20, e@pgﬁl@g%s @Iﬁ@p@o%?r@éif%}gg é' Spcg%%nﬁd %gétf?gg t\?%@F also as been
A saewhdotiNdfceOhndieddnes’ in vivo. Since angiogenesis is essentlal for the
repair of normal tissues, especially vascular tissues, VEGF has been proposed

for use in promoting vascular tissue repair (e.g., in atherosclerosis).

25 U.S. Pat. No. 5,073,492, issued Dec. 17, 1991 to Chen et al., discloses a
method for synergistically enhancing endothelial cell growth in an appropriate
environment which comprises adding to the environment, VEGF, effectors and
serum-derived factor. Also, vascular endothelial cell growth factor C sub-unit
DNA has been prepared by polymerase chain reaction techniques. The DNA

30 encodes a protein that may exist as either a heterodimer or homodimer. The
protein is a mammalian vascular endothelial cell mitogen and, as such, is useful

for the promotion of vascular development and repair, as disclosed in European

8-



10 transplanted into region(s) where bl ood vessel
gromh is | ess needed. A cardiac specialist can

wo e@diok4poziet er mi ne optim zed | ocations for PCT/US2003/024600
transplanting the two (or nore) types of cells.
Vascul ar perneability factor (VPF) has al so been found
responsi ble for 15 persistent m crovascul ar
hyperperneability to plasma proteins even after the

cespabhPApPlfcation Woy 92802 750.2, publisher 86.€30, S00e. fle@mboeiments
of normal wound healin

. _Thi t hat VPF | .
| mRiba Aventien 66-erpreRg o aF 1%3&@%9?%@( Vasglghgndotnelia
L. &Il §ow factdr CEXRuselyEmh thébsakdd 2elisd 6P i #292ame \doRaposition of

expression is high in vascularized tissues, (e.g.,

| ungglishigadesirapleysnergisticeffesty.i d tunors) and 20

gorrelates w th angi ogenesis both tenporally and

spatially. VEG- al so has been shown to induce )
angi ogerfyeparedntransgenicInyegenic et genwosiions figrdhasnnpy (comprise
for : ' t] , ' : s
1 selagim YR hocHty 30 Hor thASHAS 1g FRRRGLTI oL B Eil Bfxation
vascfutells td $ienyaspedium( eGgnerally, tteheeliss etee indroidgyed 26 a thick

u. s, Pat.. . v [ 1991 to Chen
et sepBhsioRty latiof g o3G0 (Beatiiay; 001 |
1@nhanci nhecercinibie deatribes|d clipicahtrial ihat demappiratps mdtheinequivocal

Ve TR el o RaBe AT RaNT B Babso S fgBF BF Blrcopt for
vaseuhmCefiTthetdpl i al cell growth factor C sub-unit

DNA has been prepared by pol ynerase chain reaction
techni ques. The DNA 30 encodes a protein that my

exi f’t _ aqﬂ@héﬁaﬁy@bllbgbemdbéw:rarﬂr irhe;gmtfdlrmml; tﬁ'élq?orcine ischemic
rotein 1S a mamual I an vascul ar endot lal ce
15 ByerAral: a&gwmcqem?@'ta@@eﬂ therpgy apf gepe Grepionibereas the

Vasﬁé\k/l?rfoﬂﬂa\bﬁﬂ\r;\%l@ﬁﬂﬁﬂﬁ haibdr ESBMHtd cel@%n@iiﬁlgbﬂﬁ"&%ﬁe%tive capacity to
Eur opean -8 2004/ 014302 PCT/ US2003/ 02460 Pat ent

Appihiec Beaws immgecle o 350 Bevetio trapgiormaliey ofcpardigmyogges in vivo to
In i t i : L on
VEG@%GE Wi t%ﬂsvileré%ﬁ/e DR 1drBNGPEHL NP QUGP* Rh oA (?‘gf'llome transfer

) PF and/ or vastcul ar_endot hel | al L _
gr oognstituies dhe @lrsatgskeart repaimhe Thgniegerela§veyhear” e contains

2(2??‘2%@@9}‘}%@%%%0& HyobG8hid DrighO" 1f1&f! thaR ScavdiREIhal! ontractile
filaments are deposited to improve heart contractility. This latter can be
translated into the improvement in the quality of life of heart patients and in the

prevention of heart attacks.

25 Accordingly pure (i.e. at least 95%, 97%, 98%, 99%, 99.5%, or even at
least 99.7% pure) VEGF g5 myoblasts, when injected intramyocardially, are
potential therapeutic transgene vehicles for concurrent angiogenesis and
myogenesis to treat heart failure. Immunosuppression using cyclosporine for six
weeks is effective for long term survival of xenografts or allografts.

30



Prepared transgeni c nyogenic cell conpositions further
may conprise cell stinulatory agents and ot her
wordoei4ehs to facilitate deposition and affi xap€DNS200$/024600
cells to the nyocardium GCenerally, the cells are
introduced as a thick suspension by injection into

t he damaged nyocardium 10 The exanpl e descri bes a
clinical trial that denonstrates w th unequi vocal

evi dencedchaloctdRt BfROHERh RUpRCliidaMNineyPbtasd . Bsdntirety by
proof of conceFt for Heart Cell Therapy.

Human
ny oBfesencs. sTe q}l@w'r@rﬁa@mﬂ%gﬁr%rﬁé%mﬁﬁtb&eweof;j'&ﬁ&fﬁﬂ%n and not by
i's 'fqimigar'ﬁoﬁyocardi um all ow ng conconitant cell
t herapy and gene therapy. Wereas the newy forned
nyofi bers harbor satellite cells and inpart

5regen.erat ive capacity to the gt muscle, the

genetic transformation of c ocytes in vivo to

becone rTajeerampievecrherisiratdsacylbiisrapy ofiglyosgisiiragtamage using
ool TR 1 FAPMR R, et B TR s myogenesi
car ghiapiplociitasedohyohiasi detiver foom giatellité celtd of Humagerectus femoris
scenari.os

., hew contractile , fi.lanmen ar e. i t
>RSI b b TERLT B S BRSE 888 e,
16 Ifr aﬂ&bﬁ\%&ﬁb&iﬁh@?élhﬂ c'gmnmyﬁsma (hf@;td'a)ﬁtrqll;ra% nyyblaét impfamted=6)
0 ear atien and in the . pr ti t
ot e prochse o Farnnige yhamerord fag Sffungdag et Gy, coronary
98%irt&) YoF 08P welks Riterc¥&eh Béart a8 Exp8shd/By Rt thprabiohiyo STwenty
myobl asts, when injected |ntrag%&cardi

pot Bigctians (Gxamn ) eontaig Jfoly rgy@lggg/tg,r(?rrﬁnl total volume of

CONGAYA SMERNSS RERRASvered Mectdty RAE RS it VenttiEleahtripsdardially.
failure. | munosuppression using cycl o{s}goggllnne f

e ekeft ventdpglae funglon yias| assgssask weing MIP-Ar ofSF’ECOTIr scanning one
Xen?&%@g%g?rggigg%{i&grt@fcbﬁgrn‘?’%'o%a%lzﬁ)l%éw_gﬁa_at 6 weeks after

PCT/"US2 O Each docunent cited hereinis
spetjefciioal |y i ncorporated in its entirety by
reference. The follow ng exanple is presented by way
of illustration and not by way of limtation.
Animals were maintained on cyclosporine at 5 mg/kg body weight from 5

20 days before, until 6 weeks after cell transplantation. The animals were
euthanized at 6 weeks to 5 months post-operatively, and the heart was
processed for histological, immunocytochemical and ultrastructural studies.
Laser nuclear capture together with single nucleus RT-PCR was performed to
delineate host and donor nuclei. In situ hybridization using fluorescent DNA

25  probes specific for human Y-chromosome and chromosomes 1&10 for pig were

used.

In the angiogenesis study, the human myoblasts were transduced with

retroviral and adenoviral vectors carrying Lac-Z and human VEGFe5 genes,

30 respectively. The cells were characterized for VEGFgs transduction and
expression efficiency by immunostaining, ELISA, immunoblotting and RT-PCR.

A porcine heart model of infarction was created in eight female swines by left
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5 Exanple This exanple denonstrates cell therapy of
myocar di um damage using nyogenic cells that
wo e@asgsnt cal |y express VEGF165. In this myogeP€rUs2003/024600
exanpl e, cultured nyoblasts derived fromsatellite
cells of human rectus fenoris biopsies were
transduced with retroviral vector carrying Lac-Z
reporter gene. 10 Porcine heart nodel of chronic
I s cbiedunatleina@eryciyation] =Bhe ramhélaS\tvelien‘ghﬁlp‘eedasﬁ):onMS(n 3) and

01 1 R PeR I GRE (- ar AEBPOPaRY WRRTIEFS O gauhe complete

heapéclvgion ek pRIA6bdYedsef. t InfdreicrcRas Banfirhe rvmh MIBI -Tc%®™ SPECT
i njections %O 25m each) cont ai ni n'\%EBOO mlli

1y OBRAUNTS,  G0US Weeks (e T sabOM B Witheyyea Wigh 3x10° human
§°nﬁ1’y85lestéﬁfa‘?rylr@l \ﬁ?@ﬁgibﬂé Patreydnekiwet€ Hiddiéd Rito the left ventricle

I ntranyocardi al | %_ eft ventricular function was
as s EeEtyogaidiayyMIBe-anipalmvsre aTriRiainedi cCysipsPoriRa (6 ma/kg body

gff gk%gnlf@rc;%fxo(ﬂ/eéﬁ’s R b{)éPaWéI?ar Weakts! RoRY ‘t‘r‘iérPréxg%ﬂted and

ks after injection mal s were nmai nt ai
on pmmfprmamo@mngcabgwleﬁeu ght from5 20 days
before, until 6 weeks after cell transplantation. The
animals were euthanized at 6 weeks to 5 nonths
1post - opeldamanelnyobkasts tdfe G9%ar pusitys defarodresisgey flouman  desmin

"’ b0Rbialing 1084 86 N i As il W ARLAUS AL coesstuly

studie are o et héer
nuctransdueéd Rk \neteo\mesfaarnye@ Lac-ngénmeatrwdmtheastdin revealed

dong uclet..ln. s i zation using fluorescent

S T E A S S e A e
chronosones 1 &10 for pig were wused. In the

ngi ogen t he .huma obl ast s re .

18 S neduciai il EXeTBRIPAT OhnESbeCDRC Vaegrdum showed
car E:éfﬁdit@n;lccft?te% @ﬁdalﬂil Bc-YESdsitvB raere fof dodbr origin) after 12 weeks
respective characteri zed for VEG-165

|
t r akideue®k dﬁo%@aéﬁﬁr@ag& h&h-aé# Pesilivg Gargipmyocytes immunostained
| Mypaaly F&brni&;mﬁlrha%sm ot {Figo3ANdTHE -dBRRol heﬁart without-

por ci ne heart nodel |nfarct|on was created in eight
f enrHlYEDIARE iniRctiop qh@fp[ot show \@s-Zawmsityesmgonuclei nor human myosin

28 CT(#&.ZO@@.OZ%@&«% stain of myoblast-injected myocardia demonstrated
multinucleated heterokaryons containing human and porcine nuclei with
expression of human myosin (Fig. 4). Electron microscopy demonstrated
human myotubes and skeletal myofibers with satellite cells in the porcine
myocardium (Fig. 5).

25

The transduction efficiency for Lac-Z and VEGF4s5 was 75-80% and
>95% respectively. The transduced myoblasts continued to secrete VEGF g5 for
longer than 18 days, significantly higher (37 + 3ng/ml) than non-transduced
ones (200 + 30pg/ml). Dye exclusion test reveals >95% cell viability at the time

30 of injection. Histological examination showed extensive survival of the grafted
myoblasts expressing Lac-Z gene in and around the infarct. The vascular

density (mean + SEM) counted in an average of 12 low power fields (x200) in

11-



circunflex artery ligation. The animals were grouped

as control (n=3) and nyoblast-inplanted (n=5).
wogiuogaphy was performed to ensure conpl et e PCT/US2003/024600

occlusion of the blood vessel. Infarction was

confirmed with MBI-Tc99m SPECT scanni ng. Four weeks

| ater, 5ml basal DVEM without or with 3x108 human 5

myobl asts carrying VEGF165 and Lac-Z genes were

i nj eehtesl dnithal idifts! vedd (AVERLI0.4£3)eas ¢diﬁ;5a’a*eu@@ﬂfedvabl%5 myoblast-
The ani mal s were mai ntai ned on cycl osporine (5

bodyrangRiariee orewr (2834 ﬂv\ééﬂ@(lﬁas@) oper E%Wanw@w@ improved

wer r

e S BieRifelod RekioR PRERTERLAR of sydomorine gy 6 weeks

pur |pfqm@léﬂ®pme|medrafiyehgmf0del§ﬁ® A0 waehanost ai ni ng were

?r epared. About 75% of the nyonuclei were successfully
ransduced with retrovirus carrying Lac-Z gene. Trypan

bl uéugheii Refemreabed >95%cell viability imrediately

before injection. 15 Histol ogi cal exam nation of

myobl ast-i nj ected nmyocardi um showed cardi onyocytes

contlai ni Rdshikawa, MakMaturgs, G Oreyfusefardold® CechgiNyclear Proteins

posﬁ{qtﬁ ﬁp%%éﬁ%&&%%%tﬁ h‘ﬁ%&‘%gg @Vf‘él&g 9”‘?6@9 Human

1bunaelomersl DN 8eyudrivai d(TMAGGGRA) Moltbelag @YIN Bloldygan1993), 13,
Wi t 8&/@ I%obl ast injection did not show Lac-Z

posi onucl ei nor human myosin 20 (Fig. 3C).

Tripl e spaK Da@f etHDOVESHES RirGt@HanBEBIZEt Fransfer into the Heart”,
demonstrated_ nultinucl eated heter okar yons contai ni ng

hurrfﬁo’gﬁﬂs’ﬁop@fsf%ogﬂ/u@o@’p - £85- expressi on of hunman

myosi n (F'l@La\ﬁ)“Th@F@gEﬁQl%tl% HeRRE HRarAS TBES 266 88-70.

human myotubes and sKel etal nyofibers with satellite

léel s in the porcine nyocardium (Fig. 5). 25 The
transduction efficiency for Lac-Z and VEGF165 was

75-80% and >95% respectively. The transduced

myobl ast ©f mnra‘emé@ng@s abdroodifisationsad ther embodigants presented

h d h
Loﬁﬂfe'geﬁ%s 83&;8}“ Jnd%%w&/g@ qﬁ(rgnr )S& r?’E@ye exc ugsflt%rn?@admg this
tesBpe@ﬂMba_ 296%wi_5k1ermmeabsmcrt ychangéedeand nmodificatfions may be
2p"N ?)Fécltl % }Nﬁ%ﬁtetﬁéggépfe:%r the ppeﬁ%edo &alﬁ]hovved extensive

Survi va
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myobl asts expressing Lac-Z gene in and around the
infarct. The vascular density (nmean SEM counted in

waeocawessage of 12 | ow power fields (x200) in PAWUY003/024600
2004/ 014302 PCT/ US2003/ 024600 control ani mal hearts

was (4.18 0.42) as conpared to the VEGF165 nyobl ast -
transpl anted group (28.31 1.84) (Fig. 6). The SPECT
scans showed inproved perfusion in the infarcted
Iagﬁgon Di scontinuation of cyclosporine after 6 weeks
pronpted no xenograft rejection for up to 20 meeks. 5
Further References 1 F |Ishikawa, MJ Matunis,

1 eyé%@ﬁmg%&%g co@m@@ﬁ@ |§ol5|ié%‘ A Bblggtgttﬁbtr@a é‘g@?ﬁca@ Bfépress an

the te Sequence r( G and t

epitinainl celiGstifrellatoeon andinynseig sdmsiater TTAGGG) o

Mol ecul ar Cell Biology, (1993), 13, 4301-4310. 2 P K

Law, et al., "Wrld s First Human Myobl ast Transfer

2i nt OThéT@Oh‘ED@BﬁI(’)n of Felaimt il ewheian Biey sumbeypf MypdES)s exseed the

nerative Heart", PharmaTech
ng@%gro%@r%ast %Séyelggﬁg changes and modi fi cati ons
todthe engodlnents presented herein are readily
under st ood by [ he ed artisan ter t b
Sspecith¢ caeme%ﬂ r"ehegﬁ?c %h%tégiaqaggu srltator or
Q,bghé‘fﬁg gmﬂgafmysbgGF_ZO practiced within the scope of

t he "appended clains. -12 WO 2004/ 014302
PCT/ US2003/ 024600 | claim 1. A conposition

4C°”pl‘rhé'db%do°sﬁ|bﬁt&dclmbl apbfein i VEGMRgsséctad [ffom the group
express an ithelial cell stinulator q an enesi
orENGOTNEGED, YHGF E S aPF | G o F BAIGWFAIY, ACHFe FagToRtaereof.
nunber of nyobl asts exceed the

5. The composition of claim 1, wherein the myoblasts further transgenically

express at least a second epithelial cell stimulator or angiogenesis stimulator factor.
6. The composition of claim 5, wherein the second factor-is selected from the
group consisting of acidic fibroblast growth factor, basic fibroblast growth factor,
angiotropin, angiogenin, and VPF.

7. The composition of claim 1, wherein the myoblasts are cotransfected with a
gene that encodes an epithelial cell stimulator or angiogenesis stimulator and a

second marker gene.

8. The composition of claim 1, comprising at least 1 billion myogenic cells that

transgenically express at least one angiogenesis factor.

9. A composition as described in claim 8, wherein the at least one angiogenesis
factor comprises VPF.

10. A method for treating congestive heart failure in an individual, comprising

13-



nunber of fibroblast cells by 100 to 1. 3. The

conposition of claim1, wherein the epithelial cell
wa@tialadnr or angi ogenesi s stimulator is VEQCT/AS20081@24600

conposition of claim3, wherein the VEG-F is sel ected

fromthe group consisting of VEGF2, VEGF121l, VEGF165,

or a biologically active fragnent thereof. 5. The

conposition of claim1, wherein the nyoblasts further

t r ansgptakiogld blops;b«pfrsksletaﬁndsemtorﬁ tmmdivdiueptiotfbﬂh ealulture;
ti mul

cel or or ene IS st nu fac

Che cohiBesRi Dot B e ik B b, Bl qud g ene that
lefcGRIsas @ﬁb.égemébrsrfgctogr oup consi sti ng of acidic

fibr obI ast rowth factor, basic fibrobl ast

f act 033 forrgj |€b§l|l|(5lfﬁ Hf ceélﬁ@ug%y] PHre pieilelyhinig re%alrnfrg dhe heart of the
GRS taRn of claim 1, wherein the nyoblasts are

cotransfected with a gene that encodes an egl t hel i al
cel | 4xintroduaing cells oéﬁgﬁ ederrisita a siseasedheart ghiedndividual.

second marker gene. 8. The conposition of claiml,
conprising at least 1 billion nmyogenic cells that
fil ansglesineethod oéxlgirasly), athereiadhe gnkuramjisttrends ias least 99% pure
fRAebsts. 9 A conposition as described in claimsS8,

erein the at | east one angi ogenesis factor
conprises VPF. 10. A nethod for treating congestive

art ' = .
38041 ShS 5ol ot b Bptne, SERER ol rofpdselEigpmprises o
SMESSFepallypeptslel e fromthe individual to forma cul ture;

2) transformng cells of the culture with at |east one
forei gn gene that encodes an angi ogenesis factor; 3)

fiar m Mige aneathiod of elaih e iWhereinithabels arer iatrotseghintothe diseased

th t the, | dual ; d 4
%ﬁgﬁb&:}ggﬁt{fng& egfeaﬁto{qpemﬁ'lﬂnltﬁﬂév%ﬁ#g a ginsea)sed heart
of the indivi dual 11. The rret hod of claim 10, wherein

the cul ture of e i s at 99%
14.  The method o laﬁn %0 whereln a east one0 EP hjon celnsyare mtroéuced into

the diseased heart.

15. A method for treating congestive heart failure in an individual, comprising

1) providing a culture of muscle cells;

2) transforming cells of the culture with at least one foreign gene that
encodes an angiogenesis factor;

3) forming a culture of cells suitably pure enough for repairing the heart of the
individual; and

4) introducing cells of the culture into a diseased heart of the individual.

16. The method of claim 15, wherein the culture of step 3 is at least 99% pure
myoblasts.

16. The method of claim 15, wherein the at least one foreign gene comprises a
VEGF polypeptide.

14-



12. The nmethod of claim 10, wherein the at |east one
foreign gene conprises a VEGF pol ypeptide. 13. The
woreaohodizof cl ai m 10, wherein the cells are intprorusmd3/024600
into the diseased heart by injections of at |east 100
mllion cells each. 14. The method of claim 10,
wherein at |east one billion cells are introduced into
the di seased heart. 15. A nethod for treating
§ongﬁ§é ' dé?h&?@f Elafn*'?"1|5umefé“'n e tOR AredHRbduceanBto Biediseased
rovi cul ture of muscle cells; 2
heararbgﬁmetrholﬁlg of et legstofO0rRdliopAeli® faCH t h at | east one
forei gn gene that encodes an angi ogenesis factor; 3)
formng a culture of cells suitably pure enough fo
19epaThe nethébohelaim 156f wingrein atdqasmmd:nlhoraﬁa"mre introduced info
aroduc r{:ells of the culture into a diseased heart
4nﬁa”dual. 16. The method of claim 15, wherein
the culture of step 3 is at | east 99% pure nyobl asts.

2230r o Bcﬁ r@% 58 ?%oﬁlﬂ) Cl %}E@S ﬁc?nﬂdué]els gntea e?fﬁlkv%?@]osponne

paap&hgé4aoz PCT/U82003/024600 18 The nmet hod of claim
15, wherein the cells are introduced into the di seased
heart by injections of at least 100 mllion cells

each. 19. The method of claim 15, wherein at | east one
billion cells are introduced into the di seased heart.
20. The nmet hod of claim 15, wherein the individual is

treated with cyclosporine prior to step 4. -15
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