
;lmnopqe3e,6T,8), Virus Expressing Tumor Cell Blood 'Vessel Growth
Inhibiting Factor Tumor Cell, and Method Of Making Same Field of the
Invention The present invention relates to the field of life science,
particularly, relates to a virus 5 specifically propagating in tumor cells
and capable of expressing an angiogenesis  ' Malignant tumors badly
endanger the life and health of human beings. Presently, the routine
therapy far malignant tumors is still operation, radiotherapy and
chemotherapy 10 This kind of routine therapy cannot achieve desirable
effects far most tumors, generally concomitant with obvious toxin effects,
including bone marrow depression that endangers life. In the lest few
years, great advances have been made on the study of the nascent blood
vessel of tumors. Folkman's research group proposed floe "the on-off
mechanism of angiogenesis" during the initiation and development of tumors,
15 revealling the molecular mechanism of the formation of microvessel of
tumors. When the tumor's radius is less than 2 mm, its existance mainly
depends an the nutritious substances and oxygen, diffused in the
surrounding of cells. Along with the enlargement a tumor size, the tumor or
host tissues krill create nascent vascular net to supply the neoplasm body
with nourishments The formation of nascent vascular net 20 depends an the
results of the interaction between factors inducing and repressing the
formation of nascent vascular net in the micaroenvironment surrounding the
tumors. During the initiation of tumors and the formation of the metastasis
focuses, the factors inducing and promoting the formation of renascent
vascular net are predominant, such, as, fibroblast growth factor( bFGF),
vessel endothelial cell growth factor(VEGF), 25 transforming growth factor-
a ( TGF- a ), tumor neurosis factor- a ( TNF-a), blood platelet-derived
endothelial growth factor(PDEGF), interleukin-8(11.-8), plasminogen
activator(pA) and matrix metalloproteinase ( MMP), while the factors
repressing the formation of nascent vessels, such as endostatin,
angiostatin, interferon- a , interferon IP1TOMA1.. ~D1888634,doc 1   -1~ ,
interferon- Y , thrombospondin, platelet factor 4 gene, plaszninogen
activator iu~h:ibitor( PAS gene and the fibranectingene, are i~. an
inferior position, thus leading to the fox~anation of the nascent vesseles
of tumors. The nascent vesseles transport xiouxi.shments far the rapid
propagation of tumor cells and also make the long-distance ` 5 uaetastasis
of tumors core true. ~epressxng the formation of nasce~xt vessels of hors
can black tb.e nutrion supply of tumors, whereby resulting in the death of
tumor cells because of maltiutrition, and the obvious depauperation of
tumors, xer complete elix~nation. lV.Ceanvrhile, repressing the for~ma,~on
of nascent vessels of tumors can also block the passages for tumor
metastasis. 



10 Pz~esenetly there are many kinds of anhibitive factors blocking the
foxm,ation of the nascent vessels of tumors, r~hich have entered the
clinical trial. But due to the shorter half time of inhibitiwe factors of
nascent angiage~xesi,s, tb.e treatment is required everyday At the same
time, the required amount is usually much m~a~re, fox example, 15 the
thez-apeutic dosage of endostatin and augiostat is 10-20 mg/ I~g/day It is
di~tcult for conventional bioengiv~eexing techniques to realize xt. It is
well known that, fax a long time, there are a louver efficiency of gene
transfection. and a lower expression auxaunt of antioncogene iz~~nxethods
afthe tumor gene therapy 20 ~awevex, treatments based on w'ixuses
specifically propagating i~ tumor cells utilize the property that this l,d
of viruses specifically replicate and propagate only in tumor cells, lyse
the tumor cells anal release the vuons along with the z~eplication and
propagation of ^vintses in tumor cells. Then the released virans infect,
propagate and lyre athe~ t~or cells again. Thus an amplification e$'ect is
produced; thereby viruses 25 can diffuse in all tissues and orga>xs of the
human body They can infect all tumor cells, kill local and nletastatic
tum,ozs. Basically, vuvses specifically propagating in tumors cannot
propagate xn. normal cells; they therefore do not meet normal cells
sutxounding I~1TO11~.,0.~ ..101888634.dac 2   tumor cells. Presently, the
ON'f'X J~iug Company of the United States tried to utilize the Elb 55 l~Da
p~otei~n-deficient virus ( ONYX-015) alone for treating tumors, but its
clinical effectual ratio is only 15 -~ 2a%( Nemuna:iti,s, J. et al,,
C.dncer .Res,,2Q00,60:(22) Q359; US 567717S; US 5$01029). 5 The present
inventor combines creatively the therapy of suppressiuxg the blood vessel
of tumors with the therapy bused on viruses speoificallypropagating in
tumors. rt is the first time to present the therapy of suppressing blood
vessel-virus lxea~tnxent, i.e., util,~ viruses specifically propagating in
tumors to caizy an angiogenesis inhibitor 10 gene and successfully
achieving the purpose of specific replioatian and propagation of viruses in
tumor cells and pmdu~ction of high canceatration of viruses, thereby
destroying twuar ceus directly lv,(eau.~arbile, along with the replication
of virus in tumor cells, the catxied an,giogenesis inhibitor gene was
xaassively e~pxessed to produce syraergi,stic effects, The therapy of
suppressi~ag blood ~ressel-virus treatment described 15 in the present
invention overcame the diffcult problem of produing aagiogenesis inl~ibitox
massively ~uod meanwcrbdle, the efect~al ratio increased obviously compared
to that of the methods using viruses specifically propagating in tumors for
treating only 20 Suuama~ of the Tnwentian Gne obj ectxve of the pxeseat
iu~.vention is to provide a virus specifically propagating i~o. tumor Dells
and capable of expressing augiogenesis inhibitor at high level, wherein the
non essential. region of gename of the said virus comprises a ~aucleotide
sequence encoding the a~igioganesis in?3ibitor. The said virus is selected
from the group t ZS consisting o . 



1 ) a wild-type vxms specifically propagating in tu:onox cells; 2) a
recombinant virus containing a cis-acting element specifically activated
iua twoanr IPITnMAI ..101888634.doc 3   cells between the transcriptional
start site and the encoding start site in essential genes for propagation
of virus; 3) a recombinant vxnis comprising at least axe lass of pxdtexu
funCtian in essential region for propagation and capable of specifically
propagating in tumor cells. 5 Another objective of the present iu~rex~tion
is to provide a methocl using the viruses deseri~bed in the present
invention for treating mammal tumors, especially human tumors. Tt includes
the steps as falla~vs: 1) in vitro ax in viva infecting tumor cells using
the said virus, 2) malting the virus selectively replicate and propagate
substantially 10 , limited in tumor cells, leading to the increase of tlxe
copy ~durnbers of the nucleotide sequence encoding the angiogeu,esis
inhibitor an,d the expression amount of angiogenesis inhibitor in the tumor
cells, whereby repressing the vascularization of tumors, specificahy
killing tumor cells directly to repress tb,e formation, growth and
metastasis of twooaz~. Properly, the methbds described in the present
invention 'furthez 15 xuclude administration of the chemical antineoplastic
drugs prior to, concurrently with and/or subse~,uent to the infection o
tunxor cells with, viruses described iu the present invention. Still
another ob j ective o tb.e present invention is to provide uses o the vin
uses 20 descr~'bed ixi tb,e pxesent iuavention far i~x`bxtiou of the growth
of tvzrxor Cells, Detailed Descri~~tion of the Invention . r; The present
invention provides a virus speCitcally propagating in tumor cells and
capable a expressing an angiogenesis inhibitor at higlx level. The
nucleotide sequence 25 encoding an angiogenesis inhibitor is inserted into
the non~essentzal region of genon~e ' of a viyrus specifically propagating
in tumor cells and the virus selectively propagates in tPwow ..
voissss~.ao~   tumor cells, btxt substantially does not propagate arl
normal cells. Along with the replicatxaz~ and propagation o the virus in
the tunxor cells, the copy numbers of the nucleotide sequence encoding the
angiogenesia inhbitar axe i~,cxea,sed; hereby the expression amount of
angiagenesis inhibitor is increased. The said virus is selected 5 from the
group consisting ai x) a. wild type virus specifically propagating in
tw~xor cells; 



2) a recombinant virus cazztainin.g a cis-acting element speci~.cally
activated in tumor ceps between the transcriptiastart site and the encoding
start site iux esseui~al xegion or pxapag^ation afthe virus; 10 3) a
recombinant viral coiltaizxizxg at ],east one Idnd of IOSSES of protein
function in essential region for propagation and capable of specifically
propagating in tumor cells. Ivlatiy Idnds of wild-type viruses may be
selected and used in the present invention, as long as they can
speciiscally propagate in cue ax naoxe lrija,ds of tumor cells. Tt is IS
preferable to use ~x a~t.enav;u~us and a herpes simplex virus. The
essential region for propagataa~x of viws described in the present
inventxo~. znay vary with the various viruses used, ~ou'l~ieh is readily
lmown to those skilled iux t~.e art. The viruses of the present inventxan
ca~,t be a recombinant virus which contains at least 20 one c~ls-actix~g
eXement specifically activated in tuxnox cells between. the
transcripi~oxral start site and the encoding staxt site in essential region
for propd.gai~on of the vaxus, wherein the said cis-acting element is
selected from the group consisting af: the enhancer and prazraoter of ~
-fetal protean) the enhancer and promoter of carcinpesnbryonxc antigen, the
enhanaex and promoter of tyrosaz~ase, the enhancer and 25 pro;tnoter of
ErbE2, the ea~xhancer and promoter of Erbl~3, the eahaucex anal promoter of
ErbB4, tlxG ex~ancer of DF3 mat~ary cancerrelated axttigen, the enhancer
a~ad promoter of prostaglandin-specific antigen, the euhancer and promoter
of glandular IP1TOMA1..141888634.dvc 5   e~, drip in EB t~vs, EE. eaabancer
in Orxp of EB virus, BamHI C-promoter of EE virus, Grip in EB wines
combined with BamHI C-promoter of ER virus, FR enhancex in Orip of EB virus
co~0.biu4ed with the basic promoter of thymidine ki~o,ase of herpes'
simplex virus or the basic promoter of SV44 and the cis-acting elements 5
specifically activated xn tl~e cells i~'ected or late~.tXy infected by EB
virus. 'V~hen the said virus used thereiu~. is an adenovirus, the essential
gene for propagation, of the vxzt~s zs a virus early geoe, and the said
esse~.txal gene for propagation of the virus is oae of the falldwlng early
expression genes of an ade~ao~ixus: E1A, E1B, E2 ar E4. 14 The viuvses
described in the present invention further may be s. recaz~ob~inant virus
containing at least one kind of lasses of protein function in essential,
region or propagation and capable of specifically propagating in tumor
cells, wlxerein the said losses of protein function may be achieved by
point mutation, deletion and ixxseation 15 mutatiozt of a gene, thereby
resulting iu the said losses of protein function, Tn one embodiment of the
present invention, the said virus ;is a recombinant adenovirus, wherein the
E1E~5~da gez~,e of this adenovirus was mutated by point mutation, 



deletion mutation and insertion mutation, resulting in tb.e protein
function abnormality of SSl~da. Iu one embodiment of the present invention,
the said virus is a 20 rECOmbinant adenavirus, wherein the ElE 19k1~a gene
of this adenovirus was mutated by point mutation, deletion xc~utation and
insertion nautatian, resulting' in the protein function abnormality of E1E
191sDa, ho, one embodiment of the present invention, the said virus is a
recombinant adenovirus, ,uvherein the ElA gene of this adenovirus was
mut~sted by point mutation, deleEi,an mutation and insertion, mutation,
result~ug in 'the ~,5 protein fu~icfton abnormality of E1A. Tn one
embodizrxeht of the present ztxvention, the said vin is a recombina~tt
herpes 1P1TOMA1..141888634.dx 6   sinapl~e~c virus, wherein ICF6 gene of
this sdenovirus w'as noutated by past mutation, deletion mutation ~d.
insertion mutation, resulting in the protein function abzyaxznality of
TCI'6. In one embodiment oi:' the prese~.t invention, the said virus is a
recornbinax~t loerpes simples virus, wherein the double-copied ICP34.5 gene
of this adenavixus was 5 rnutsted by point uxutation, deletion mutation and
insertion mutation, resulting in tlxe protein function abnormality afthe
double-copied ICP34.5. In the sand viruses of the present invention, tlxe
nucleotide sequences encoding angiogeuesis inhibitor naclude, but are not
limited to, the sequences sele~te~. from the 10 group consisting of those
encoding: eudostatin, angiostatlu( Kringlel-4 structure in . plasma
plasminogeu), Kringle~...S structure in plasma plasmix~ogen, T~ringlel-3
structure xn plasma plas~ainagen, I~ri~aglel-3 structure i~ plasma
plasminagez~ plus T~ringle5 structure, T~ringlel structure in plasma
plasminogen, Yrlngle2 structure inn plasz~a~ plasminogen, Kringle3
structure in plasma plasminogen, Iringle5 structure ih ( . 15 plasma
plasminagen, intex'fexon-c~ interfesoz~- l~ , interferon- Y ,
tbroxnbospondin I, platelet factor A~, plasmmageaa activator inhibitor and
fibronectin. It is generally l~iown to those of slc~lls in the art that
proteins, as long as they have the ftraction as arigiogen,esis inhibitor,
can a11 be used in tb~e present invention, 20 To enhance the expression
e~cienay of the said nucleotide sequence encoding the angiogeneszs
inln.`bitor, it is pz~eferable to use a nucleotide sequence rading far
secreti.~re signal peptide in the said sed~.ence. Zn one embodi~aent of the
present invention, nucleotide sequences for the said secretory signal
peptides ~uaclude, but are not limited to, the above-mentioned signal
peptide of ~ngiagenesis inhibitor itself, the signal 25 peptide o~ M
oncostatizt, the sigB,al peptide of i~nunoglobulizx ~, chain. Any of signal
peptides capable of secreting e~ciently angiogenesis inhibxta~rs described
in the prese~at in~rention, eitb~ex homologous ar heterologous, can all be
used in the presezlt ~1'POMA1..101$ $8G34_doc 7   inventiam., In addition,
nucleotide sequences encoding the said angiogenesxs inhibitors in t~,e
viruses described iu the present invenkion are still preferably canixolled
undez~ 5 promoters. The said promoters include, but are nut hxnited to,
SV40 promoter, R,~'VL'Tk~, promoter andlor IE promoter of human
cytamegalovirus. Any of promoters capable of directing e~ciexltlY
e~pxession ~f ax~giogenesis inhibitors descri'lyed iu the 



present inveatio~, aithe~r homologous or heteraiogous, can ali be used in
the present iz~~'en'tion. 10 In the pz~esent invention, fihe construction
of tuma~ speci~.c viruses, resulting in the viruses specifically
propagating and replicatiu~,g in the tumor cells, but not propagating and
replicating in the ~axynal. cells, is primarily achieved by the following
~xethods: (1) selectively control of essential genes for propagating of an
virus: 'tee regulation of 15 activation of ge;~te transcription is ~
affected by iuxteraction betweee: traps-acting factors (e.g., tranSeription
faCfiors) and cis-acting elements. T`h~ absence ar presence of sauxe
trauscxiptiorial factors may affect the level of gene transcriptia,. The
present invention utilizes cis-acting elements (including promoters or
enhancers) specifically activatled ix~ viral tissues to ca~xtrol target
genes and make the target genes express specifically in ZU tu~.or cells,
but do nut express or e~pz~ss at lower Iev~el in nornial cells, 'f`lxe
essential genes for propagatia~t and replicatidzt of virus are controlled
by tumaT tissue-specific promoters and enhaucers, resulting iii the
expression of the genes for propagation and replication of the virus only
in tumor cells; therefore the virus propagates only in tuatax cells, but
maily not ~n ~aoz~nal cells, 25 Cell specific respa~use elements used in
the present invention are composed of cis-actiuag elements aetiwated
specifically in tumor cells. The cis-elements may be any u~ITaMA~ ..
m$saaa.aoo 8   one of the following: tote enhancer and promoter of a
-feta,I pxatEin (AFP), v~rhich are the enhancer and promoter activated in
liver cancer cells; the enhayaeer and promoter of carcinoembryax~ic antigen
(CEA), wsrhich are the e~nhancer and pzoxnoter activated in stomach cancer
cells and colon c2wcer cell; the e~tancer and. promoter of tyrasinase, 5
which are tl~e enhan~cer and promoter activated in uxelanoma cells; the
en~hancer end promoter of ErbE2, ~ovhich are the enbancex and proz~xoter
activated in mammary cancer cells; the ez~hancer and pmz~xoter of Erb~3,
~ovhlch are tb,e enhancer and pram.oter activated in znamma~xy cancer
cells; the enhancer arid promoter of ErbE4, which are the enhaacer and
promoter activated in mamnxary cancer cells and stomach 10 cancer cells;
the enhancer ofDF3 mammary cancer-related antigezt (MU'C1~, whuich are the
enhancer and promoter sot~ivated in mammary cancer cells; the enharxce~r
and promoter of prostaglandin specific antigen, wherein the enhancer of
prostaglandin-slrecific antigen locates in nt-S322--nt-37~~ to the
trauscriptional. start site of the prostaglandin specific antigen, the
promoter is located at nt 540- nt+12 to 15 the transcriptional start site
of the prostaglandin-speci~xc antigen and the enhancer and promoter can be
specically activated in prostatic cells az~d prostatic cancer cells; the
ezthancer and promoter. of glandular kallikreiu, wliich are activated
speei~ cally izt pz~ostatic cells and prostatxc cancer cells; Orip irx
Epstcin.--Hart vircs ( generally abbreviated to EH virus), FR in grip of EE
'vines, l~am~-I~ ~-promoter of EE virus, 20 Oxip in. E)3 ~rirus combined
with BamHI C-prouxoter of EB vyrus, E~ in Grip of EH virus combined wrCth
the basic promoter of thymidine lcinase of herpes simplex virus or the
basic promoter of SV40 and the cis-actiaxg elements specifically activated
in the cells infected or lateatl~r infected by EB virus. 



25 The present i7xvention provides a propagative recombinant Virus
speci,~cally killing tumor cells. 'Tlae virus comprises at least one
cxs-acting element fraxn the essential genes for pznpagation of virus
activated in tuznox cells, ^vvherei:a the said cis~acting elemetxt was
inserted into the region be~tvveen. the txanscription.al. start site and
the IP\TOIv~A\.. W18$8634.doc g   encoding start site of gene in the
essential gene for propagation of virus. 'The said cis~acting element is
specifically activated zn tumor cells and produces transcription activity,
but not activated in normal cells and does not produce transcription
activity The cis-acting eXement may be one of the falla'c~c~iug sequences:
the ezahancer and 5 promoter of a -fetal protein (AFP), the enhancer and
promoter of carcinoembxyonic antige, (CEA), k'he enhancex and promoter of
tyrosinase, the enhancer and promoter of ErbB2, the enhaucer and prou~,oter
of ExbB3, the et~haneer and promoter of EziyE4, the enhancer of DF3 mammary
cance~t related antigen. (MUC1~, the e~a'bai~cer and promoter of
prostaglandin-specific antigen, the e~.bancer and promoter of glandular
ltallilcrein, 10 Orip in EB virus, FR exxhancer in Grip of EB virus and
BaZn.HI C promoter o f E13 virus, Qrip in. EH-visas combined rwith EamI3Z
C-promoter of EB virus, FR exrhancer in 4t~,p of EB virus ca~mbin~d with
tl~e basic promoter of thymidi!ue kinase of herpes simplex v;~us or the
basic promoter of S V4a and the cxs-acting elements sp ecificalf y
activated in fihe cells iuafectec~ ' or latently infected by EB virus. The
$bove-mentioned essential x 5 genes for propagation of virus are early
expression genes of virus. In. one embodiment ~of the present invenntiox~,
herpes simpJ.ex virus is used and its esse~.tiat genes o~r propagation of
vxnls include the early expression gene ICP4, Iu another embodiment of the
present invention, 'kue above-mentxomed vinrs z~l.ay be an adenovirus. its
essezxtial genes for piopagati.on of virus include at lease one of the
fallorwing early expression 20 genes of adenovirus: EIA, EXB, E2 and E4.
(2). selectively depleting the protein functions encoded by the the gees
which are essential far replicatio~x of virus in, normal cells but not
essential inn tumor cells: ~,. 25 Where are some differences in the
expression of genes betweetx normal cells and tumors. Same esse~atial genes
ot replication of virus in the norzxlal cells are riot needed in tumor
cells. Therefax~, it is expected that deletion of the protein fu~nct~o~s
encoded by IP1Z7UMA1 __ 1b1888634_doc ~ 0   these genes aan result ~
replication of vints specii~xcally in tumot cells hut not in 



uoz-mal. cells. 'the loss of the protei~a futlctions a virus may be anyone
a the following: EJ.B 55kDa 5 ge~ae of adenovirus was mutated by poi~ovt
mutation, dexeti,on mutation and insertion mutatiazr, xesulting'in the
protein fi~nctlon abnornxal;ity of ETB55kDa. ElB l,~kl~a gene of
aden~avurus was mutated by point mutation, deletion uxutatxon and insertion
xautation, resulting in the protein. Function abnarxaality of El$ 191rDa.
ElA gene of adena'~ixus was mutated by point z~xutation, delefaan mutation
and iu~.seztion r,~uta~ion, resulting iux 1d the protein function
abnormality of E1A. ICP6 gene of herpes aimple~ virus avas mutated by
paizit mutation, dele~ia~ xnntation and ir~ez'kiax~ zuutat~on, resulting in
the protein function abnormality of rCPb, iCP34.5 gene of herpes simples
vbvs was mutated by point mutation, deletion mutation and insertion
mutation, resultiuag in ttie protein function abziorxn,ality of ICP34.5, 15
' (3). replication ai` viirus depending on t>~e abnozmality of a certain
siga,al, transduction passway: After rteo~wizus infection, the
trazascraption of its early vi~caJ, genies can activate the double-RNA
dependent protein ldnas~ (P~.R) and the ldnase c~ repress the 20
txauscription of other gexaes of the virus; therefore the virus can not
replicate e~.cient~y. However, when Ras is in activated status in the cell,
it can repress tare kinase, res~ltiag in the active replication of the
virus. I~.as gene is an oncogene, and when it is activated abnormally,
carcinomataus choose will occur: The replicatza~. and propagation of
lteov"nus are dependent on the sigaat passway of R.as activated abnormally,
~z. e., the 25 w'ixus replicates and propagates in tumor cells expressing
~.as at high level. (4). selectively entering tumor cells:
IPlIfaMA1..1016$$634.doc 11   V'n~zses can bind some particular tumor
tissues by chsngiug their surface binding proteins, and therefore viruses
only infect the particular tumor tissues. Presently, the reform in. this
aspect mainly concentrates on the chat protein-fibxzn (Fiber) of
adenovixus, penton x~xd hexan proteins; especially in the lead TAT ring of
~brin or the C tezxainus, it is most frequently, includi~ag some J~iud of
high afty ligands, chart peptides and the Fab region of antibody inserked
into the membrane surface of tu~aaors. The present invention pravades a
virus specifically propagataz~g in tumor cells 8za.d capable of expressing
an' angiogenesis inhibitor at high level and its nucleotide 10 sequence
encodi>ag the angioge~oesis inhibitor is the nucleotide sequence encoding
the one containing endastatin. Endostatan is a 20,Kda C-terminus fragment
of a callagezx ~VIB and it can specicah~r repress the propagation of
endothelial cells of blood vessels without affecting other 15 cells. The
experiments carried. nut by Follanan et al. denxonstrated that endostatin
lxa.d a stronge repressive activity against ax~gitaget~esis induced by
ttuaao~es, thereby repressing the farmatiazt and metastasis o tumors.
F~rthezz~aoxe, there was na drug-resistance produced upon repeated
admi~oaistration and also na obvious toxicity even several hundred folds a
treatment dosage vvas used. Since the endostatin ins the C terminus 20
fra.grnent of collagen XVI~, it doesn't hive the secretory signal peptide.
For ge~ae 



therap~r, zt is regnired to add a secretary signal 'peptide. Tl~e signal
peptide of 1V1-oncostatin anal the signal peptide of immtuxaglobulin T~
chai~o. are all poyv~ul secretory signal peptide axed when the signal
peptide of Iv1-oncostatin ar the signal peptide of immuaoglobulin 1~ cbayn
is added '.into endastat.~, endostatua can be 25 secreted outside tlxe
cells. ~,'he present invention provides a virus specifically propagating.
in tuxraar cells and IP\'InMA1..101888634.doc 12   I capable of expressing
an angiogenesxs inhibitor at higlx level and its nucleotide I sequence
encoding the angiogenesis inhibitor is the nucleotide sequence encoding the
i oz~e containing angiastatin. 5 Angiostatin is the internal fragment of
plasma. plasnoiuageu. Plasm.a~ plas~minogen contains ~ri~,glel-5 structure,
wvherein I~gle site is a structure of 3 disulfide banded structures ~
a~,ulation, lraGh angle structure cam~prises about $0 amino acid residues.
'There xs 50/a identity of sequences among the Kau~.gl.e structures.
Angiostatin has sixang effect of repressing the formation of blood vessels.
Ge~,erally, a~giostatin is 10 meant xhe 3 8 kDa protein fragment of Plasma
plasminogen containing the I~ringle 1-4 . structure. Recently) tktere is
study to compare the action of hydrolysis fragment Kximglel-~ of plasma
plasminogea~,,agaix~st endothelial cells of blood vessels ~srit3x that , of
~z~glex-3, showing that the action 'of Kririglel-3 is much stronger than
that of ~Cx~ipglcl-4. The study an the action of recaznbxnant Kringlel,
Kringle2, l~ringle3 and 15 Kri.~lE4 against endothelial cells of blood
vessels shaved that: the action against i endot~e~.a1 cells of blood
vessels is in ordex Kringlel~ Kringle3> Kringle2, while ~ringle4 almost has
na activity The activity of ~x~i~agle5 agst endothelial cells of ' blood
vessels is similar to or stranger than that of the ~inglel-4. i i 20 The
nucleotide sequence encoding $n~zastatin in the present invention is the
nucleotide j seq~ex~ce encoding Kringlel-4 structure of plasma plasminogen.
i The present iriventian pz~avxdes a virus specif tally propagating in
tumaz- cells and . . ~; ., Capable of expressing an angiogenesis inhibitax
at high level and the said nucleotide sequence encod~g the >~,ugiogenesis
inhibitt~x is the nucleotide sequences encodalg i ~xinglel-5 structure
afplasmaplasz~i,nogen. ~ i i ~1TOMA1..101888634.doc l3   The present
invention provides a vints specifically propagating in tumor cells and
capable of expressing an angiogeneais inhibitor at high level and the said
nucleotide sequence encoding the angiogenesis i~ibitor is the nucleotide
sequence encoding TCririglel-3 structure of plasma plasmiuogen. 5 The
present ~ovention provides a virus specifically propagating iz~ tumor cells
sn,d capable of expressing an angioge~,esis inhibitor at high level and its
~xucXeotide sequence encoding tb~e angiogenesis inhibitor is the
;nucleotide sequence encoding Kringle 1-3 structure plus Yyringle5
stricture of plasma plas~m~.ogen,. ; IO 



Ttxe present invention provides a virus specifically propagating in tumor
cells and capable of eaCpressing an angiagene'sis inhibitor at high Level
and its nucleotide sequence enc~odi~a~g the angiogenesis inhibitor is the
nucleotide seduence encoding ; lel stsuctvre ofplasma plasminogen, , 15 The
present invention provides a virus specifiG~lly propagating in tumor cells
anal capable of expressing an angiogenesis ixihibitor at high level and ~
its nucleotide sequence encoding the angiogenesis inhibitor is the
nucleotide sequence encoding I~ringle2 ~e ofplasma plasniinogen. zo The
present in'~entxon provides a virus specifically propagating in tumor cells
and i capable of expressing sn angiogenesis inhibitor at high level and its
nucleotide ' sequence encoding the sngi,ogenesis inhibitor is the
nucleotide sequezfce encoding ~ringle3 stmcture of plasma plasminogen. 25 ~
, Tb:e present inve~ation provides a virrxs specifically pmpagatiug in
tumor cells anal 1PITObIAI .. ~01,888634.dx 14 '   capable of expressing au
angiogenesis i~ohi`bitor at b~g'~ level and its nucleotide sequence
enaading the angiogeuesis inhibitor is the x~ucleatide sequence encoding
Kriugle5 structure of plasma plasminogen. 5 Tnterfearon is widely used for
auto-virus thez'apy There are researches demo~ustxatitig that interferon
has the obvious effect arepreasiug tumors in vivo. Experiments shovu'ed:
iz~.te~Feron represses the growth and metastasis oftumors by x'epressing
the ft~r~oatxon of the ne~ocrborn blood vessels of tumors, I O The
pz~esen't invention provides a virus speci.~cally propagating in t~apor
cells and capable of expressing an augiogenesis inhibitor at high level and
its nucleotide sequence exrcoding the angiagenesis inhibitor is tb~e
nucleotide se~,uence encoding ~terferon-c~ 15 ~b.e present invention
provides a virus speci.~cally propagating in tumor cells arid capable of
expressing an ' angiogenesis inhibitor at high level and ~ its nucleotide
sequence e~xcoding the angiogeuesis inhibitor is the z~ucleatide sequence
encoding iritexeron-~. 2~ 'I'b.e present invenfiion provides a virus
specifically propagating in 'tumor cells arid capabXe of expressing au
angiogenesis ~vbibitor at high level and its nucleotide sequence encoding
the angiogenesis inhibitor is the nucleotide sequence e~acoding interferon!
25 T'he present invention provides a v~ixus speci~cally propagating i~a
tumor cells and capable of expressing air angiogenesis inhibitor at biglx
level and its nucleotide ne~~u~tw.. ~tasss~4.ao~ ~s   sequence encoding fhe
angiogenesis a~ibitor is the nucleotide sequence encoding thrombospondin I.
Tkixombospondin I is a glycoproteinbe constituted b~ three identical 1$0
lea subunits and it contains at least two acting domains to repress the
fortaation ofnewbox~a microveasels. S 



The prese~at invention provides a virus specifically' propagating in.
tuxnar cells artad capable of expressing an angiogenesis inhibitor at high
level and its nucleotide sequence encoding the angioge~esis inhibitor is
the nucleotide ~ sequence e~xcoding platelet factor 4. Platelet factor 4 is
a blood platelet ac granule protein. and its domain 10 for repressi~a.g the
formation of newbono, xnicrovessels locates at the ~ C-terminus, the
heparin binding dopaain. 'I~xe present inventio~a, provides a virus
specifically propagating in tumor cells and capable of expressing an
angiagenesis inhibitor of higlu level and its nucleotide 15' sequence
encoding the ~agiogenesis inlxibitar ~is the nucleotide sequence encoding
plasminogen activatoz~ iu~ibitor (PAS, The present invention provides a
v~itus specifically propagating ixx tumor cells anal capable of expressing
au a~.giogenesis inhibitor at bxgh level and its nucleotide 20 seducnce
encoding the angiogenesis inhibitor is the nucleotide sequence encoding
fibmnectiu. Fibronectin is the main co'~ponent oz~ the surface of many
normal, cells and the potential cell di~'vsion factor, Fibronectiu~ repress
the for~aation of ~levvborn blood vessels in viva. ,. 25 The present
invention provides a virus specifically propagat~i,ng in ttu~,ox cells and
capable of expressing an angioge~aesis inhibitor at high level, whereim~
the nucleotide IP1'hOMG41..101888634.doc 16   seduence encoding the
angiogenesis inlu'bitor is controlled by promoters. The said pratnoter may
be one off` the following promoters: the promoter of SiTnian virus40
(conventionally abbreviated to SV40), the LTA promoter of lZ.ous Sarcoma
Virus (conventionally abbreviated to RSV), the lE promoter of lxuzl~an
cytomegalovirus 5 (conventionally abbreviated to I~C'MV) and the like. Fn
the preset invention, the nucleotide sequence enradirig angi~ogenesxs
inhibitor is inserted into the non-essentzaJ. region of genome of the
above-rra,e,~xl~o:aed modified vints. The micleotide sequences encoding
angiogenesis inhibitors described in the 10 present invention are
endostatin genes containing the secretory signal peptide which is the
signal peptide of M-ancastatin and the signal peptide of immunoglobulin K
chain, angiastatin gene (K~inglel-4 s'ttv.ctuxe of plasma plasminoge~n.),
l~ringlel-5 structure of plasma plasminogen, Rringlel-3 structure of plasma
plasminogen, Kringlel-3 stny.cture of plasma plasminogen plus the l~iugXeS
structure, Kxinglel. structure of plaszb,a x5 plasm~inogen, ICriugle2
structwe of plasm plasminogen, Kririgle3 sttuct~e of plasnna plasminagen;
Kringle5 structvre~ of plasma plasmiuogeri, interferon-a gene, inte~'eron~~
geaxe, intexfexon~y gene, thrombospondin gene, platelet factor 4 gene,
plx~minagen activator inhibitor (Z'.A~ and ~tbronectin gene. Along with the
replication of virus iii tumor cells, the copy rntmbess of the nucleotide
sequence encoding the 20 angioger0.esis i~aba`bitox ire increased and the
tumor cells are made express angiogenesis 



inhibitor at high level, thereby repressing the formation of the tumor
blood vessel and repressing the formatiop., growth and metastasis of
tumors. Meanwhile, 't'~i.s modified virus vector caa be used for killing
some particular target Dells i~x some cell mixtures, ~y making the
~ctadified wixus propagate selectively in this px~ticula~r target cells,
this ', 25 particular target cells will be killed selectively by the
pz~opagated virus. By mixing the modified virus with cell compounds in
vitro culture or in animal, the virus can propagate only in target cells,
i.e., except the target cells, other cells can't be Idlled by this kind of
virus. The virus propagates and replicates in the target cell, and tb.ereby
the 11'ITOH1A1..101888634.doc 17   target cells i~ mixed cells are killed.
O~ace the target cells are destroyed, the virus can't propagate again, J.u
another aspect, the pxesent invention provides a method of using tb,e
viruses 5 deacz~.t~ed in the present invention for treatirxg mammal tumors,
especxaJ~.y human tumors. It includes the steps as follows: 1) an vitro or
in viva infecting tumor cells using the said virus, 2) malting the virus
selectively replicate and propagate substantially limited in tumor cells,
leading to the increase of the copy numbers of the nucleotide sequence
encoding the angiageuesis ' inhibitor and the expression amount a x 0
angiogenesis inhibitor in the tumor ceps; whereby repressing the
vascularization of tumors, specifically killing tumor cells directly to
repress the formation, growth and metastasis of tumors, IV.(auaraass
described in the present invention include, but are not limited to, humans,
monkeys, cav~r~, sleep, pXgs, dogs, cats and the like. 15 In another
aspect, the present invention fuzthex provides a method of using the
viruses described in the prESent invention, for trest~ix~g z~a,am~xnal
tumors, especially human tumors, wherein the method fuit'~er include
administration of the chemical antineoplastic drugs prior to, concuuently
wi'tJx and/or subsequent to the' infection of vixuses described in the
present invention in tumox cells. 20 To further increase the therapeutic
e##ioacy, vitv.ses specifically propagating in tumor eeus and capable of
expressing an augiagezsesis inhibitor at high level desczxbed in the
present invention may be used for tumor therapy togethez~ with the
conventional. chemotherapy dm.gs (e.g., cis platin, 5-fluorine uridi~ae,
mitocin-C and the like), 25 biata~s (e.g. snake toxin), monoclonal
antibodies, It has the better effects for anti-tumor drugs. In another
embodiment of the present inweruon, the virus of the present iuxvention can
'be com~bived with ~-ray and can produce better effects of
ZP~TOMA1..101888634.doc 18  



anti-tumors. The present invention provides a virus specifically
propag~al~g in tumor cells and capable of expressing an augiogenesis
inhibitax at high level and the said virus eaa 5 specifically repress the
growth of tuxa~ar cells througlx the replication and propagation of virus
itself in tumor cells. '~'he present invention provides a virus
specifically p~rapagating in tumor cells and capable of expressing axe
angiogenesis inhib~itox at high Ievel for in vitro infecting 10 tumor
cells. 'The virus replicates and propagates in the tuzaax cells, resulting
~in the copy, number of the nucleotide sesluence encoding a~agzogenesxs
inhibitor and the expression amattnt of a~,giogenesis inhibitor increased.
The present invention pro~rides a virus specificall'~ prapagata.~xg i.~l
tumor cells and 15 capable of expressing au angiogenesis inhibitor at high
level. The virus can~be used for selectively replicating and propagatity in
tumor cells, leading to the increases a the copy numbers of the nucleotide
sequence encoding angiogenesie inhib~Ltor and the expression amount of
angiogeueszs inhibitor in the tumor cells, thereby repxess~,g the
vascularization of tumors, repz`essing the formation, growth and metastasis
of tumors. 20 Ivlealxwhile, tl~e virus is able to propagate in aid ozxly
Limited in tumor cells, and also able to apecificall~ kill tvmox ce118
directly Tn still an aother aspect, the present invention. provides uses of
the virus descri`~ed in the present int~entivau fox repressing the ~r~wth
of tumor cells. 25 Compared with current tumor therapies, the advantageous
effects of the present IP1TOMA1.. \4t888634.doc 19   invention are shown as
follows: The present invention pxovides a vixus for the treatment of tumors
specifically propagating in tumor cells and cxpa~ble of expressiuixg ate.
angiogenesis inhibitor at high 5 level. Animal experiments identified tlxat
the recombinant vixuses may be used for 



treating tumors. 'tee present invention provides a method for constructing
a virus speci~,cally propagating in tuanox ceps and capable of e~pxessing
an aagiogenesis inhibitor at high 10 level Generally, the said method is
easily available and can be used for consixuci~ng viruses specifically
propagatizag i.~a tumor cells and capable of expressing su angiogenesis
inhibitor at high level. T)xe pxesent inv~tion provides a viral capable of
killing tumor cells bath i~ viva aid 15 in vitro without affecting. nox~al
cells, and furthermore, expressing angiogenesis inbi`bitar at high level in
tumor cells both in vavd aced in vitro. Combined with chemical anti-tumor
drugs, it will loll tumoz~ cells more efhcieutly, obtaining the obj eatxve
of using the virus for tumor therapy ~ovith high e~.ciency and Iow
toxicity, 20 T3uman adenovirus is classified into six different subgenuses;
A., , C, D, 1? and F. Theix >~ost cell tropism, neoplasia, as ~ocTell as
the nature of the disease i,~,duced by the trixus axe not, identical. The
present inwe~atio~ employs 5-type of adeuaviral C subgenus (Add as an
eaemplif catian to~ further desEribe the present invention in details. All
the construction means of the present invention are available to those
sls~,lled in the art. 25 Descrivtion of ~.e D.rawin~s a'vow.. biassssa.ao~
za   p'igtyxe I is the results of ixeating nude mice against txat~splanted
human colon cancer in vivo using the recombin~t adenowirus
(GN~iK-endostet~,uX-x, abbreviated to CN~iK endo) of the present invention
with a partiel deletio~x in E1b55kDa protein gene 5 carrying endoetatin
gene end tb.e rec~ombinat~t adenovirus (CNHI~-angia~tat~l-1, abbreviated
for CND.-angio) of the present invention with ~ pat~,i~,l deletion in
EIbSSkl~a protein gene carrying a-agiostatin gene, whereiz~ the treatment
times are indicated az~ the X-axis and tumor playsical volumes are
i7adicated an the Y Coordinate. 1 a E~tample The xnalecular biology methods
useful in the present in~rentian, far e~anple, the cauventional methods
such as restriction enzyme digestion, ligation, trensfarmati,on,
ltybxidixattan and the like, unless otherwise specified, are carried out
with reference to 



15 Sambrook, Molecular Cloning, A Laboratar~ Manual (the second edition)
and the ix~stxuctions recommended by the manufacturers. ' E~cample 1: The
construction of an adenovirus vector earxyiug a deletion of BI region o f
lxuman eadostatin gene. 20 '~Tector pCAl3 'vc>'a~s camm,ercially available
from Mic:robi~c Biasystems Tnc. (Tora~xto, Canadia). The pCAX3 contains a
5-type adenoviz~s sequence from bp22 to 5790 and a deletion from" 342bp to
3 52~bp in E 1 region. ' 1'E proznatex (-299--+72) of buman'~
cytamegalovirus (T~ClI~ end SV40 polyaderafl2.tiozl tail signal sequences
'were 25 inserted into tile deletion region of El . ~olymerase Chain
R.eactxon (PCR) was used ox amplifying human endostatin gene. The total RBA
of human 'oval e~traeted from the ~11~OMA1.- ~01888634.doc 21   fresh and
nor~aaal human liver tissue. Using RT- PCR (Fax procedures, see, the
specification o SuperScrip~ First ~ Strand Synthesis System fair RT-wPCR
Tit, GIBCOERL Company), the human endostatin gene was ampli~.ed using
random primers. Ey two-step polyxr~erase Chain Reacting (PCR) (For
procedures, see, White 5 $A ed., .l'Cl2 Protocols Current Methods and
Applications, Human.a Press Inc. 1993), an M-oncostatiu signal peptide was
added before the gene and EcoRI and ~6aI restriction enzyme sites were
introduced before and at the end of the gene. ~ea~ 1: GGG CAA TTC ACC ATG
GGG GTA CTG CTC .ACA CAG AGG Ecoltl lU ACCT CTG CTC AGT CTG GTC CTT GCA CTC
(SE~ JD No: 1,) Primex 2:CTG CTC AGT CTG G'C CTT GCA CTC CTG TTT CAA. AGC
ATG GCG AGC CAC CGC GAC TTC CAG (SEA 1D No: 2) Primer 3:GCT` CTA GAC TAT
TAC TTG G,A,G GCA GTC ATG AAG CTG RbaI 1 ~ TTC TCA A'I'G CAT AGC ACG ATG
TAG GCG TG (SEQ ID N4: 3) Wherein, the first PCR implication was cazxied
out using RT PCZi. pz~aducts as a template, prime` 2 and the primer ~ ss
pximers, the PCR conditi.ans acre: the. reverse transcription products
l~Cl, 10 X bu$'er SCI, 2 mmoht, dNT~ 2~1, each primer 0. I~Cg) Z0 Pu DNA
polymerise 3U. Water was added up to the total volume 50p.1., 94 C, 5 



minutes for denafi~ration, then 94'C fox 30 seconds, 50 C i'or 30 second,
72 C for one minute, fatally 3 0 cycles, 72 C for 10 mi nutes fax extension
and tlxe 615 by '" ~a,gxnents were recovered. .Again the second PCR
ampli~tcation was carried out using primer 1 2n.d primer 3 as tb~e primers
and the 615 by fragment as a te~aplate. 'the PCR 25 co~xditions are: the
products from tlae first ampliccat'ton 1p,1, 10 Xbu~'er 5p,1, 2 mmal/L dNTP
2p,1, each, primer O.I~Cg, 1'u DNA polymerise 3 U. Water was added up to
the Il'1'TOMA\ ..101888d34.dac 22   tatax volume 50C1, 94'C, 5 minutes fax
denat>nation, thaw, 94C for 30 seconds, SO C for 30 seconds, 72 C for one
na~,~.te, totally 30 cycles, 72 C for 10 n~int~tes for extension and the
647bp fragment was recovered.. The recovered fragments were digested with
~coRl at~d Xbar and inserted into the vector pbluescxipt IIRS (+) {ATCC 5
Company,1_l'SA} for sequencing, and the ;~ucl.eotide sequence shown as SEQ
~ N0: 4 'ov'as obtained, wherein the nucleotide sequeuuae from by 10 to s2
encodes the used M-oncostatxu signal peptide and the nucleotide sequence
fmm by 83 to 632 encodes the said endostatin. The said ~agmEnts were from
digestion with EcoR~ and Xbal and inserted in orientation into ~ the
EeoRr-XhaI site of vector pCAl3, designated 10 pCAl3-human endostatizx,
Example 2: The constnlction of an $dea~ovxrus vector with EI deletion ofan
angiostatin gene. polymerase Chain Reacting (PCR} v~ras performed fox
atnpliyi~.g hutuau angi.ostatin 15 gene, Total RNA. ~uvas extracted from
the fresh and normal human liver tissues. By ty~,ng RT-Polyu~erase Chain
Reacting (PCR), the angiostatin gene was amplified us~g rand6m primers, lay
using two-step Polymerase Chain Reacting (1'Clt) (F'or procedures, see,
`White BA ed., supra), both Ecoltl axed ~.baZ xestxietion enzyme sites were
~txodnced izi the end of the gene. 20 Primer 4:
5'-,~4GCGA-A.TTCCAAAATCrCrAACATAAGG-3' (SEQ ID NO: 5) EcoRI
plasminogen:49-67 Primer 5: 5'-ACACTTTTCCTTGACCTGrA'r'TTCAG3'(SEQ ~ N0:6)
plasminogen: 348-343+111-94 Prim~er6 ;
5'-CTGAAATCAGC`r'TCA,A,GGAAAAC'rTC`rTATC'pCTCAGA~'rTGC~3' 25 {SEQ ~ NG: 7)
plasmi~aagez~,: 9~-111+343-363 TPCt'OMA1..101888d3~,doc ' 2.3   



Primex 7:5'-AGCCTCGAGGTA.TTACGCTTC'f~TTCC~'C'TAG-3'(SEC1 ~ PTO: $) Xhaz (2
stop) plasxninogen: 143X-1A16 The first F'CLt was caxxi.ed out using
R.T-PCB products and pximers 4 and f, prim,exs 6 and 7, respectively, and
then bath PCk pxoducts :Wexe mixed together for the second 5 PCR usi~ug
primers 4 and 7. Tb,e I I 6$bp-fxagment was recovered, digested r~rxth
EcoR,~ and XhaI and then inserted itlta vector pbluescript INKS (-~) (ATCC
Company, USA) for sequencing. T1'1e xesult is spawn as SEQ ZU ND; 9,
wherein the nucleotide seduence from by 1 I to 66 encodes the used signal
pepf~de and the nuGleatide sequence ram by 61 to 1155 exAGodes the said
angiostatin,, ~'lxe said fragme~,t was from digesti.ox~ with xQ EcoRI and
XbaI and inserted in orientation into the Ecol~I -XbeI of vector pCAl3,
designated pCAl3-human angiostat~.. Lxample 3: The construction of v'ectax
tb,at contains a partial deXetion of an adenovirus E1b SS~da protein gene
and a stop colon inserted in the deletion region xS Vector pXC, l vvas
commercially available from Microbix Eiosystems Inc. {TQranto), Canadia.
pXC,1 contains an adenovirus 5 sequence from bp22 to 5790. The said vector
was digested at bp33z9 with endonuclease BgliI, they. partially digested
with endanuclease ~TindIII. A 9372-by IaNA fragment was recovered and
filled in 3' vcrith 20 Klezzow fragment of Fscbez:ichia coli DNA polymerase
I. Thus th,e pXC.l vector with a deletion region Pram bp2809 ttr bp3329 was
obta~ed. Two I~NA oligouucleotides were synthesized and made an adaptax:
The nuoleatide seduences a tb.e DNA olagQxxucleotides are; 25 Prirne~e 8
~'AATGAG'~AAGT~1A {SEQ 1D No: 1 Q) Primer 9 TTAGTTACTCATTA (SE(~ IL7 No:
11) TE'~~'OMA1..101888634.doc 24   0.1 ~cg of each T7N.A. oligvoucleotide
fragment were mixed togethei, dez~atuted at 1 (14'C far 5 m~x~utes, (tl~e~
renatured by slowly reducing temperature and phosphorylated Wusing T~
bactexlophage polynualeotide ldnase Following :renaturatio~. 1'he 5
phosphaxylated adaptor was ligated vsri,th the p~C.1 veeta:r with a
deletion region from bp2809 t~ bp3329, designated pXC-del the Elb,
pri~aoi,ers near the twra ends ioxta which the adagtor was inserted were
synthesized and they were, respectively, 10 Primer 10 G~'G GCC AA'g ACC AAG
GTT A (SLQ 1~ 1V0: I2) Pzimer 11 ATA TGA CCT CAG .AAT CrCT TG (SLQ ~ Nd:
13) 1'C11 was carried auf using the abarre-mentioned gXG- del Elb as a
template For in 



.vitro ampl~cation and the 1'CR product was seduenced. The result is shown
ag Sip E~ NO: 14. '~t'herein pXC-del E,lb has a deletion region of
2809-3329 in vector pXC.I, the sequence TAAGAGTAACTAA was insert into the
said region and tlxe BglTr digestion, site was retained after two stop
cadons. ~xaimple 4: 'Z'he constnztion of an adenoviras vector carrying
human endostaxin or 2(1 angiastatin and having a partial deletion in E1b ~5
Kda gene pCAl3-human endostatin and pCAl3-human a~giostatin were digested
with ~gIII, respectively. A 1237bp-fragment (containing TE pra~xoter
(-299---Q72) of human aytomegalovirus (HCM'V)), human e~dostatin gene
containing M-oncaststin signal 25 peptide and SV40 goly A. tail siguevl)
and a 1'758bp-fragment (IE promoter (-299-+72) of human cytomegalovirus
(I~CM~, human augiostatin gene and SV40 poly A tail wxor~c.~~ ..
voissas34.ao~ zs   szgnal) were recovered, respectively. The recovered
fragaa,ents were i:aserted ~clto the EgI TI site of pXG-del EIb and PCIt
was used far identifying the sense or antisense orientation of
ix~sertiol.t; the upstream primer of Agl T~: CTG CrCC AAT .A,CC AAC CTT A
(SEA B7 NO: 12j was used f4r .ampli~xcation with s' and 3'- primers of
Ixuman 5 endastatin and 5' and 3 =primers of human angiostatin,
respectively. 1 j PCR was carried ant using this upstream primer and human
endostatiu 5'-primer and 3'-prixoex. Primer I2) i,e., human endostatin 5'
primer (located at 1.10-131bp of M-oncostatixt sitglaal peptide and human
endostatin gene) TCC ACC TGrC'r TTG CGC TCA ACA. G ~ a ~sEQ ~ rra: x sj
1'ximer 13, i.e., human. endastatin 3'~p~irner (located at 577-600bp of
M-o~acostatin sigial peptide and human e~tdostatil~. gene) AGC ACCT ATG TAG
GCG TGA TC,C''x C (SBQ l~ Na: I6j. 15 A 1056bp-Fragment was obtained by
amplification using prinxers 10 and I3, indicating that the PCR. pzodnot
captains the rE pt'oxiaotex (-299--+72) ofh~~ cytomegalovlr~l~ (FICMVj,
human ez~,dastatin gene contaixiing the signal peptide of M-oncostatxn and
SV40 poly A tail signal were inserted into the Bglh! site of pXC-de1 Elb in
sense orientation, designated gXC-del Elb-endostatin 1. 20 A
752bp-$agrnez~t was obtained by amplifccataon usizxg primers 10 and XZ,
indicating that the PC~t. product contains tJxe IE promote~t 0299--+72j of
human~cytomegalovirus (HCMVj, human endostatin gene oontaiz~in.g the signal
peptide of M-oucostatin aiad S"V'40 poly A, tail signal were ;inserted in
antisense orienta'~o~z into the HglxI site of pXC-de1 Elb, designated
pXC-del Elb-endost~.t~ 2. 25 2 )pCR was carried out using this upsixeatn
primer and human ayxgostatin S'-primer and 3'-pri~l.er. ~ITdMAI..
t01888634.doc 26   



Primer IA~, i.e., hum,aaa angoststln 5'-primez (located at 11-32bg of
~,utnan angastatin genet ATCx GAA C.~T AAG GAA GTG G'Z"f C (sEt~ ~ rro:1~)
Fximer 15, i, e., human angvstatin 3'-priu~er (located at 823-842bp of
human angostatin gene) AGCr AGE' CAC ACrG ACG CrTA ~C (SEC Ih Na: 18) 5 A
1298bp-fragaaent was obted by amplificatxori using primers IO and 15,
indicating that the 1'CR. pxoduct contains IE pratn.oter (-299--+72) of
human cytomegalavirus (TdCIv.(V), human angostatiti gexte and S'f40 poly A
tail signal were inserted i~o. sense orientation into the EgI.E site of
pXC-d.el EIb, desigaated pXC-del Elb-angiostatin 1, 1, 0 A 13~4bp-fragment
~vss obtained by amplif canon using primes 10 awd 14) indicating that the
FCR product contains ~ promoter (-299--+'72) of human cytomegalovirus
(T~CM"~, human angastxtin, geo.e and ff44 poly A tail signal were inserted
in, antisense orientation into tba BglII site of pXC-del Elb, designated
p~C-del 15 Elb-angiastatin 2. Example 5 ; Tl~e xecombinarat adenovi 'rus
carrying butt, an eo,dostatin or angiostatin and. having a partial deletion
in E1b55 K.da gene 20 The El transformed human extlbryonic kidney cell
line, x,e,, cell line 293 was coercially available from Ivlxcrobi~.
Biosystems Inc. (Toronto), Cazxadna and derived from a human embryo~c
l~dney cell transformed by cleaved adenovirus 5-type 1~N.A,. The cell line
contains and expresses the El region of adenav'i~z~s 5~type. Furthermore,
it can be transformed by adenovirus DIVA with a high transfection
efficiency. 29~ cells 25 ~ wire co-transfected with one plasmid cantplthe
left arm of aderxovirus 5~type togethex 'wifih another plasn~id~contaaning
the right axzlx of adenovirus 5-type, whereby ~l~alvtn\.. W188$634.dx ' 27
adenoyruses with the ability for i~xf~ctiori by homologous ~eco~,binant
wexe obtained. Cell line 29~ was co-trat~seeted by those derived as example
I-4 pXGde1 131,b~endostatin 1, p~C-del E1b-endostatin Z, pXC-del
El.b-angiostatin 1. ar pXC-del E1b-ax~iostatin 2 and plasmid pEHGI A
containing the right arm a adenovirus S,type 5 or pHHGE3 by T~ipafectamine.
For detailed procedures, see, the tnwipulation , instruction of CrIBOCG
)31Z.L Company. pHHCrlO and pl3HGE3 were com~o,excially available froiu
Mierobix Eiosysterns Tno. (Ontario), Canadia and IaBHGl, 0 contains the
right arm of adenavirus 5-type but has a deletion of E3 regic~t~ whiXe
PEHGE9 cat~tains the might arm of adenovirus 5-type and E3 regxau. ~-1~4
days after co-trausfeatlon, virus X Q plaques were obtained, E~
purification of tdxe virus plaques for three tames, tlxe recombinant
adena~'isuses were obtained azxd designated CNI~ endastatinl-1, GNH~
endostatinl.-2, CNHK endastatin2-x, CNHIC-endostatxn2-2 and CND
angiostatinl,l,, CNHK-angiostatinl~2, CNHI~-angiostatin2-1 and
CIV~iI~-angiastatin2-2. For the detailed methods fair cell t:ra~s~`ectio~,
see, Murray EJ 



15 ed., Gene 23~ansfer and .~xprersid~ Pr~otoeols, Humane Press, x 991 )
wherein. far tho methode~ for co~txuc~iaz~ a a reeombix~ant adenovirus,
see, example X-4. 7,'lae genomic $tructvre and speei~c o,ame of oaeh
obtained virus are sk~a~cro, ~iau t~.bl~e 1 below, respectively Table I ~0
Virus Name , Plas~nvid containing Plasmid containing tb,e leis arm of AdS
the right arm of Ad5 Ad5-deI E1b- ClVId~-endostatinl-1 p~C-del Elb- PBHGE3
, etxdostatin 1 endostatin 1 Add-del Llb~ CNT~-endostatnxx3.-2 pXC-deI Elb-
PSHCrE3 ~ndostatin 2 endostatin 2 Ad5-del E1b E3- CNHK endostatin2-2
pXC-del Elb- PEHG10 rnwoHrw.. ~o~aass3a.ae~ zs   enaoszaun ~ Add-del EIb
E3- CND-endostatin2-2p~C-del EIb- PBI~G10endostatiu 2 .endostatin ZAd5-del
Elb, G'N~-ax~giostatinl-1pXC-de1 E1b- FETTGE3angiostatin 1angiostatiux
1Add-del Elb- CND angiastati~oGl,-2pXC-del E1b- PBFZGE3 angiostatin 2 '
apgxostatin 2 Ad5-deX Elb E3-CNHI~ angiostatin2-1 pXC-del EIb-
PE~CrIOangiosta~taixx X' angiostatin 1Ad5-del Elb E3-CN'~- ~ngiostaxiv2-2
pXC-del Elb-. pB~ICrIOangiostatin 2angiostatin 2 .A~denc~vi~'uses
propagated in 293 cells on a Large scaJ,e and can be purified massively by
cesiwao, cb~loxide gradient centrifugation ( far detailed procedures, see,
IVturray EJ ed,, 5. supra). 10 15 Ad5-del Elb-endostatii~
1(CN.HK-Endostatin-1-1) is an adetxoviurus 5-type and has a deletion
mutation region bet c~eeu 2849-3329bp (the partial sequence t~f Elb 55Kda
gene). The sequence TAATGAGTA,A,CT.AA, which contains tv~ro stop codons,
was iusexted into the said deletion mutation region and the sequence
containing IE promoter {-299r+72) of human cytomegalovixus {t~CMV'), human
endastatin gene containing the signal peptide of M-oacostatin and SV40 poly
A. tail, signal sequence were inserted into the BglrC site in sense
orientation aver the stop codons. Other sequences of the virus are the same
as those ofAdS. IpCPpMA~ ,.10~$88634.doc 29   Ad5-de1 Elb-endostatizi2
(CN~K-Endastatin x-2) is an adenovixus 5-type xnd has a deletivzt mutatia~i
region between 2$09-3329bp (tbe partial sequence of E1b 55Kda 



gene). Tlie sequence xAATGAGTAACTAA, which contains two stop colons, was
inserted into the said deletion mutation region and the seduence containing
IE 5 promoter 0299--i-72) a human cytomegalovirus (~CMV), l~u~an:
endastatin gene containing the signal peptide of M-ax~eastatiua and S"V40
poly A tail signal seq~xex~ce were inserted into the BgI~Z site in
autisense a~rientativn aver the stop cadons. Other sequences ofthe virus
are the sauce as those vfAdS. 10 Add-del Elb E3-endostatix~.X (CNH~
endastatin 2-I~ is an adenovims 5-type and b,as a deletion mutation region
between a809-3329hp (the partial sequence of LIb SSI~da gene). The sequence
TAATCrACs'TAACTAE1, which caz~taius two stag colons, was inserted into the
said deletion zut~tation region and tt~e sequence contaiz~iug IE promoter
(-299--+7,2) of human cytozz~egalovirus (HCMV), hu~aan endostatiya gexi.e
15 conta~ix~ivg the sigaal peptide a M-o~ncostatin and SY40 poly A tail
signal sequence wexe inserted into tl~e EgIIZ site in .sense axientation
after the stop cadons, meanwhile concomitant with a deletion of
28133-30818bp (the partial sequence of E3 region). .O~er sequences of the
virus are the same as tbase ofAdS. 20 Ad5-del El~b E3-endostatin2
(C-endvstatin-2-2) is an a.dettavy,xus 5-type and lies a leletion mutation
xegion between 2809-3329bp (the partial sequence of Elb S~~da gene). The
seduence 'pAATCxACrTAACTAA, which contains two stop colons, vcras inserted
into the said deletion muta~taon region and the sequence containi.~ag IE
pxo~oter (-Z99-~+72) of human cytomegalowitus (~G'MV~, human endostatin
gene 25 cont2~ing the signal peptide of M-oncostatin and S'V40 poly A tail
sicgnal seque~xce was inserted iota the EgITI site in antisense orientation
after the stop cadons, meanwhile concomitant with a deletion of
28133-30818bp (the partial sequeixce of E3 m~n~W .. ~a~esasaa..ao~ ~o
region). Other sequences of the virus are the same as those of AdS.
,AdS-de1 Elb-angiostatin 1(CN~-angiostatin-1-1) is an adenovirus 5-type and
bas a deletion mutation region between 28Q9-3329bp (the paxtial sequence of
Elb SST~.da. S ' gene). The sequence 'Z'.A.ATGAGT,AACTA.A, which contains
tyro stop codazls, was inserted into the said deletion mutation ~tegion and
the sequence containing IE promoter (-299r+72) of huna~an cytomegalovirus
(HCMV), human axlgiostatin gene anal SV40 poly A tail signal sequence wexe
inserted ax~to the ~gIII site in~ sense orientation after the stop cadons.
Other sequences of the virus axe the same as those of 10 Ad5. Ad5-del
E1b-angiostatiu2 (CN,~-angiastatbx-1-2) is ,an adenovirus 5 type and has d.



deleti4zx mutation region between 2$b9-3~~9bp (the partial sequence of E1b
55T~da gene). The sequence TAATCrACrTAACTAA, which cons two stop eodons,
vurs X S iuxserted into the said deletion mutadoz~ region and the seque~oee
containing IE pro~aooter (-299--+72) c~f bur~.an cytomegalavixus ,
(FiCM`V~, huzx~an, , angiostatin gene and SV40 poly A tail signal sequence'
were inserted iuato the Bgl II site in anl~sense orientation aRer the stop
eodons. Other sequences of the virus are the s2m.e as those of AdS. 20
Ad5-deX EIb E3-tungiostatinl (G'N~iI~ anglostatin-2-1) xs an adenovirus
5-type and bas a deletxa~l mutation regiaxt betwEen 2809-~329bp (the
pxt~lal sequence of E1b 55I~da gene). The sequence TA.AT(3rAG'AACTAA,
rnrlxich contains two stop codozxs, was inserted into the said deletion
xautation region and the sequence containing IE 25 pxomoter (-299--+72) a
human cyto~xlegalovirus (HCMV~, human angiostatin gene and SV40 poly A tail
signal sequence were iuaserted into the Egl II site in sense orientation
after the stop codo~zs, meanwhile concomitant with a deletion of
XP\'1'OMA1..1U1888634.doc 31   28133-3081$bp (the paxtial sedue~oe of E3
region). Other sequences of the vinic are th,e same as those ofAdS.
~1.d5~leZ Elb E3-angiastatin2 (Glue-angiostatin-2-2) is an adenovirus
5-type said lias 5 a deletion, ~,utation region betw'ee~x 2809-3329bp (the
partiial sequence of EIb 55I~da gene). 'fhe sequence Tt~IATCrACr~'AAGT.AA,
which contains two stop cadons, was inserted into the said deletion
mutation region and the sequepce containing TE promoter (-299--+72) of
huzb,an cytomegalovirus (H~, htimm angiastatin gene and SVA~O poly A tail
signal,sequence vwere ~serted into the Bgl II site in antisense 1. d ~
ozientation aver the stop colons, meanwhile concomitant vcrith a deletion a
28133-30818bp (tlae partial sequence of E3 region). Other sequences of the
virus are the same as those ofAdS. Example tS: In vitro replicating and
propagating in tumor cells, high-efficiently 15 expressing human endostatin
or a~giost~tin and killing speci$cslly tumor cells of floe recaznbixxaz~t
adenovitvs carxying hiuna~, endostatin or angiostatin and having a~ partial
deletion of Elb 55~da gene A recombinant aGdettoviurus cori~ructed as
example 5 G'NH~-endostatinl-I, 20 G-angiostatinl-1 and ONYX-~OIS (presented
by Professor perk AJ of Unuversity of California, USA) were used for
infectirxg the liver cancer cell lines HeP 38 (commercially available from
A'~'CC, USA) and HeP III (commercially available from ATCC, USA),
pancreatic cancer ce~I Iiza,e panc-1 (commercially available from ATCC,
USA), colon cancer cell line HTz9 '(commercially a~rallable from ATCC,
USA), 25 stomach cancer cell Iine SGC79~01, cervix cancer cell line Hela
(coercially avaiiable fro~xx ATGC, USA), melanoma cell line A375
(commercially available fxom, ATCG, USA), lung cancer cell line;A549
(oaercially available irom ATCC, USA), i' IP1'IdMA1..101888634.doc 32  



rn.au~ary cancer cell lice MBIa-231 (commercially available from .A~'CC,
USA), 293 and human normal fibxoblast, respectively Gells were inoculated
in a 6-well plate with 2 x 1.05 cells/well and infected with recoz~ab:onant
adenoviruses , CNHI~B''V=endostat~al.-1, G'7~HV angiostatinl~l with 4 ~ 105
pfu, respectively 5 After 96 hours, the viral titre was assayed. by using
cell line 293 and tb,s propagation multiples were calculated. (for detailed
procedures, see, lV~utxay ~J ed., su,~ra). The results are shovvxi in Table
2 below. Table 2 arlY~-01~endostatinl-1angiostatix~l~l,Hep
3B2510153015$0Hep GII50103162000Panc-15010 ~398631
.HT2~12601479.4SGC790179465.3325.1Vela6310b0.77
~3980A37525.1197.5199.5As497~4iooozsia~z7~23179.479.67929320004931S00T~uman
normal 1.4I.22.4$broblast 10 The liver cancer cell line Hep3H and human
normal fibroblast rx~exe ~inected by the following recombinant
adenoviruses, C1VHK-endostatinl-1, ~-augj.ostatinl-1 and C~1I3R
an~iostatinl-2, at 1 MO~, xespeat~valy and incubated at 37"C for 1 hour. 7
days IP1'IYiTvtAl .. ~01888634,doc ~3   after i~E'ect~ia~, cells were
collected and virus DNA was extracted using QT.~amp DIfA Eldad mini kit
(QIAGEN Company, CYerm2ux). For procedures, see, the manipulation
instruction of QrACrEN Cauxpany The extracted DNA was digested with N~eZ
and XhaJ, ~ ux 0.8% agarose gel, ixa~sferred ants the ~ayXoxr zpembrane and
hybridized 5 with 3zP-labeled huma~x Ad5 117$bp of the >3stXT-~hor fragment
(located at ~xt 4~ 11-5789 of adenovirus) far Soutber~ blot, using pXC, i
as the control of virus copies. The copy numbers of CIA-endostatinl-1, CNHK
ertdostatinl-2, G'1~T~-angiostatanx-1 and CNHK-angiostatinl-Z in eaok~ cell
of layer cancer cell line I~ep3H arid hum,a~, normal fibroblast are 2X 104,
9 X J,04) 1 X J.04, 1 X 104 and c1.0, <10, x0 Q1,0, Q10, respectively The
above-z~xent~.o~,ed DNAs e~ctracted from CNHK.-e~do$tatiup,X-i gad CND
endostatinl-2 were, digested with BgIII, respectively, run in J. % agarase
gel electrophoresis, transferred auto ~,yloz~ membrane and byb~,di,xed with
the 32P-labeled 15 cDNA fragao.e~at (abtaiu~ed. by digesting pCAJ.3-hux~aan
endostatin with both EcoIZT and hbal and recovering the d37bp-fragment) of
human e~dastai~ as a probe far 5aufhern blot, using pCAJ.3-hwman
endostatin. s~ the control of virus copies. The copy numbers of
Cl~-en,dastatinl,-x, CN~~-e~adostatiunl-2 yin eaCb~ cell of liver cancer
cell lace Hep3B and human normal fibroblast are 2 X I04, 3 X I04 atld Q10,
Q10, respectively zo The above-ment~arxed D~T,A.s extracted $om
CNH~-angi.astatlul-J. and C1V'H'K-angiostatinl-z were digested with BgIIT,
respectively, run in 1% agarose gel electrophoresis, transferred onto nylon
memlaxane and hybridized ,with the 32P-labeled cl~N'A fragment (obtained by
digesting pCAI 3--human axigiostati~ ,vcrith both EcoRI and 25 XbaT and
recovering the 1168bp-fragnle~,t) of human anpiostatin as a probe for
Soathera blot, using pCAl3-human angiostatitt as the control of virus
copies. The copy numbers of CNFiK-angiostatinl-l, CNH~,-an,gxastatinl-2
ix~, each cell of liver cancer Ip~TOMp~. WI98863a.doc 34   cell line l~ep3B
and human normal hbroblast are 1 X I04, 1 X 104 end Q10, Q10, reapeet~vely
Bxample'7: The results of reseaxch on the recombinant adenovirus carrying
humaxx 5 endostatin or angiostatln and having a partial deletion of E1b
55Kda gene in exude raise ~'he recombinant adenow~izvs carrying huuxan
endostatin ar angiostatiu aid having a 



partial deletion of alb 55Kda. gene was used for ~reati~g transplanted hors
in nude mice. The reseaxol~ deuxonstrated tliat the Bald virus can express
the huma.~ endastatin 10 or angiostatin at high level) repress the
formation of tlxe ~xascent blood vessel of tumors, repress the formation,
grorvtb, and metastasis of tumors. Mexuwlv~le, the said virus is able to
propagate in and only limited in tumor cells and also able to specifically
kill tumor cells directly. 15 The 4-5-~oveek-old nude uxice were inoculated
subcutaneously vrith colau cax~cex cell line ~TT2g with Ix107 and two
~ucreelcs later, treated with the propagative iecombizaa~t adenoviruses
GN~TK-endostatiul-X, CNHI~ angiostatinl=I and ON"~'X-015 with J. X 10~ pfu
or the control adenowix~s .AdS-Las Z with the same dare, The tumors of the
untreated control group and the group treated with the control Ad5-Lac Z
ir~c,~teased by 20 more than 10 times 4 weeks laxer. On the contrary, the
tumors of the txeated group with C1~HI~-endostatinl-1 and
CIA-angiostatiril-1 do not increase, part of tumors shrank and the curative
elect is better than that of ONE-0I5. The results are s~town in Figurel. 25
The 4-5~~'eek old SCa7 mice were inoculated aubcutaneously with liver
catzcex cell li~ze Hep 3B with 1 X 10' arid two weeks later, fixeated with
the propagabive recombinant IP1'('OMA1..1p 1888634.doc 35   adenovixuses
CN~iT~-e~xdostatinl-x, CNt~~angiostatinl-J. with 1 ~ l Og pfu, ar the
cant~rvl adenovirus Ad5-Lac Z with the same dose. The fi,~,m,ors of the
untreated caz~trol group and the group treated with, the control Add-Lac ,~
iucxeased by more thazx ~. times 4 weeks later. On th,e contrary, floe
tumors of tJ~.e treated group shrank obviously, and 5 part of tumors
disappeared completely Example 8: The construetxon for vectors containing
cis-acting elezaents of EB virus pCAT-Basic inas used as the basic veeta~t
(commercially available froux 1~'romEga Company) and the family of 30bp
xepeats fragment of O~ip a EB (F~., located at X 0 7337-8190 by of LB
virus) combined with the basic proxnater off` SV40 (mini.-S'V40) v~'as
inserted iota the mutiple cloning site of the pCAT-l3asic. pCl~ was used
far ampli,ying the promoter of Grip of EB and tkxe mvixui-SV40 promoter.
The template for the former, EB virus DNA was extracted fxarn lymphoma cell
line B95-8. For the method of extracting virus DNA., see, kue manipulation
instruction of QrAamp Blood 15 ~, lit provided by C~TAGEN Ca~apany. 'flee
template for the latter is pCAT-Control (commercially available from
Promega Company). 'fb,e primers for FR of Orip of EB .. ~ ~.e: primer ~J.6:
S'-pziraex (containing HindIII and AgeX sztes) GGG AAG CTT ACC GGT' GCA TGC
AGG AAA ACrG ACA AGC (SEA ~ NO: 19) 20 Pz~e~c' J,7; 3' primer (containing
partial sequence of mini-SV40 promoter) GAG A'fG 



CAG ATC AAT GGC ACC CCCx CYC''xG AAT ACC (SEQ fI7 N4: 20) , The primers fox
z~aini~SV4a prnmoter are: ~rimex x 8: 5'-primer (containing partial FR
sequence of O~p) GTG CCA TTC .ATC TGC ATC TCA ATT .A.GT CAG (SEQ 1C1 NO:
21) 25 Primer 1. ~; 3'-primer (containing SaIT and AgeZ sites) CrCT AAA GTC
GAC ACC GGT AAG CTT TTT GCA AAA GCG' TAG (SQ ID NO: 22)
ip1'~aMA1..1U1888634.dac 3 G   'L`wo-step overlappix~.g PCR was used with
the conditions: plasaaid 0.001 ug, 10 X buffex 5~, 2 mmollL dN'fP 2c1, each
px~.uer O.I~Cg, pfv DNA polymer~e 3U. 'Vfater was added up to tho total
wolumte SO~cl, and 94'C, 5 minutes fax denaturation, then 9~ C for 5 30
seconds, 50'C fox 30 seconds, 72C for L5 mutes, totally 30 cycles, 72'C for
10 minutes far e~te~ion. The FR sequence of Orip of EB virus and the
mun:i~SVd.O promoter were fused to generate Vision promoter. Tl~e PCR
fragment of fusia~ promoter was digested with HindTTI and S a1I and
inserted into the I~indTIZ-S a1I site of pCAT-Basic v'eatar. Ey ANA
seduencing fax tlxe rag~nent) the seduerice of fusion 10 promoter was
corresponded caxt~pletely to the published sequezzce) designated
CIdEB-FR.SV~40. pBluescript rT TES (+) (commercxatly available fxom ATCC
Company, USA) was used as the basic vector and the family of 30bp repeats
raguaeat of Orip of EB' (FR, located 15 at 733'7-8190 by of EE virus}
combined with the basin praruotet of ~iSV-T~ (na~ui-'T~) was inserted into
the mutiple cloning site of pbluescript II KS(+). PCR was used far
amplifying ~.e family of 30bp repeats fragment of Orip of EE and mini-SV40
pxaxnater. .The template fax the foxmer, BB virus DNA was extracted from
lymphoma ceh la~xe E95-8: The method of extracting virus r7NA, see, the
manipulation instruction 2(1 of QTAatx~p Bland lrit prarrided by QIAGEN
Company. The template for the latter is ~ ' pTAIrLuc (car~excx~ly available
from Clantech Company}. The prizuers for amplifying F~ of Grip of EH ~rirus
axe as follows: 25 ~rxw,ex 20: 5'-primer (contaa~ug XhflI, site) C'xGG CAT
CTC GAG CrCA TGC .A,GG AAA AGG AC,A AGC (SEQ ID hTO; ~3) IP1TOMAV .. V07
88663A.doc 37   Primer 21: 3'-priumer (containtug partial mini. HSV-'fI~
promoter sequence) AGT CGG 



ACC GfiiC AAT GGC ACC CCG CC~~Gr AA'f ACC (SE(~ ID N(~: 24) The primers for
aznplify~n~ mini-.ASV-TTY. promoter arE'as follor~rs: Primer 22:
5'-prixraer (containing paxftai FR sequence of t7rip) CtCrT GCC A7~`T GCC
'S GCC CCG ACT C,~A TCT GC (S8Q lb NO; 25) Primer 23: 3'-primer (containing
XbaT site) TTT TCT AGA CTT CTG CTT CAT ' CCC CCrT Cr (SEQ ID NQ: 2~
Two-step owerlsppung PC,R (supra) was used For generating the fusion
promoter by fusing the FR sequeo,ce of Orip of EB 'u~'us with mini-'I`I~
promoter, The PCR x 0 fragraent of fusion promoter wss digested with oho I
and ~ba I and inserted into the ~o I-Xba Z site of pbluescript II KS (+)
vector (commercially avai.Xable from ATCC Caxpan~r, U$A). The fragment was
used for DNA ~sequeucit~g au,d the fusion promoter seduence was
corresponded completely to the published sequence, designated CI~EL~-FRTr~.
15 Example 9: The construction of the attenuated propagative adenovirus
vector carrying endostatin or ~angiostatin with the e~pxession of ElA and
E1B under control of cis-acting elements of EB virus. Vector pXC.l was
commercially available tom lVli,crobix Biosystems Ync. (Toronto, 20
Canadia) and co~tai~s an. adenovirus 5-type sequence from bp22 to Q794. A
new and unique .A.ge x site was introduced I2 by to tie BIA, initiation
codan ax 552bp o the vectvx by site mutagenisis two-step pC~ (fvz~
procedures, see, Example 1). The pxamers hare, respectively: Primer ?~:
5'-primer (conta,~ Ecol7,T site) TTC AAG AAT TCT CAT GTT TG 25 (SEA I~ NG:
Z7) Primer 25; 3'-primer (inserting au A to generate au, AgeI site) CAG
TCA, CCG C'xTG X.p\'foMA\ ..101888634.doc 38   TCG GAG C (SEQ m NG: 2$) 



Primer 26: 5'-primer (iz~seriing a T to generate an AgeT site) GCT CCG .ACA
CCG GTG ACT CrA (SEQ 1D NQ: 29) Primer 27; 3'-pxi:mer (containing an XbaI
site) TTC TCT AGA C,AC AGG TGA TG 5 (SEO E.7 NO: 30) The site mutagenesis
two-step PCR was used and PCIt. product fxagtnent was inserted iuxto
pGEM-T-easy vector (fax procedures, see, ~aa:a:ipulation instruction of
Promega Campauy) for DNA seque~,cizig,, designated pGEM-T-l3la. The result
of DNA x0 sequencing showed that a base T was inserted at bp552 of plasmid
pXC.I, whereby generating a new AgeI site, axtd the other sequence is tlxe
sara~e as that of pXC.l. Plasmid pGEM-T-E1A and pXC,1 were digested with
EcoRI and Xbal, respectively, and the fragment digested from. pGEM-T-ElA
was inserted into the EcoRI-Ba~rr~ site 1.5 of pXC.I; whereby a base T was
inserted at the 552bp of pXC.1 to generate a~ AgeI site l2bp t4 tl~e EIA
initiation codon. The resulted plasmid was designated pXC.I-Age I. CHEB was
digested with Agel, respectively and the digested fragment was inserted ZO
into the AgeI site of plasmid pXC-Age I, respee~ively PCR amplification w$s
carried out using primer 24 snd 19, xespectively, and a 2050bp-fxagment was
obtained, xradicati~xg t]xat the family . of 30bp repeats fragment of Grip
of EB combined with mini-SV40 promoter was inserted in sense oritention
into the AgeI site of plasnlzd pXC-A.ge I, i.e., 12 by upstream. to the ElA
initiation cadon of adenovirus, degigxxated 25 pXC FI.tSVEIA. To further
verify that the famuly of 30bp repeats fxagment of Orip of >?B Combined
mull xuivi-SV~40 promoter was insexted iu sense orientation into AgeI
IP1'TaMA1.. v01888634.doc 39   site of plasmid p~C-Age T. V eetor
p~C-k~tSYE 1 A was digested with Ecol~T snd. 3~b ai i7x t7re present
research, and the 2$23bp-fragment was reco~'exed and inserted ixxta the
EcoRI XbaI site of vector 5 pBluescript XC SK for sequeuc~ng. The result
werif ed fleet the family of 30bp repeats Fragment of Orip of EE cornbiued
with mini-SV40 promoter bad been inserted ixt sense orientation into the
AgeI site of plasmid p~C~Age I and the sequence is desczibed as sEC~ na
rra: 31, 1.0'~ ~ Vector p~C.1. was commercially avaiXable fi om Ivlxoxobi~
Eiasystems Inc. (Toronto, 



Canadia), and contains an adeuovirus S-type seque:~ee From bp22 to 5790.
Mutiple restriction enzyme sites including Bag,E, BamHI, Xhol and ~bal were
introduced between the traz~scriptianal start situ and the initi.atioz~
codon of EIB at 1686bp of the vector by site mutagexiisie twa~step PCR (for
procedures, supra). 'x'he primers are, 15 respectively, Priw.er 28;
5'-pz~i,mer (containing HindI~C and HpaI sites) TTT TGC AAG CTT GTT AAC GCC
TTT GTT TGC TGA (SEQ Ip NO; 32) .ex 29: 3'-primer (genesatioag 4
restriction enzyme sites) CTC GAG CrCrA 'x'CC AGA TCT GCG CAT TAT ATA CCC
TTT AAG (SEQ 117 NO: 33) 20 Primer 30: 5' primer (ge~neratiu~g 4
restriction enzyme sites) AGA TCT GGA TCC CTC CxACr TGA TCT AGA, G(~C
CTAATC TTG ~'xTT ACA TC (SE~ JD N0: 3~4) Primer 31: 3'-priz~aer (containing
a T~pal site) CCA GAA AAT CCA. GCA GCrT AAC (SEQ ID NO: 35) 25 The site
~.uutagenesis two-step PC~.t was used and PC~.t product fragment was
digested ~~ ~ ~d~ . ~~ ~,p~ and inserted into the fiindBI KpnI site of
vector pUC 19 ~F'1'i'OMA,~..101888634.dac 40   (obtained frozll ATCC
Company, 'USA)) designated pUC-E1B. By D1~TA sequencing for the fr~gexent,
the result s3~owed, that Bagll, Eaml~, XboI and XbaZ restriction sites were
inserted, between 'the transcraptional start site anal the initiation
codarl of E1B and the otb~er sequence was the sauce as that ofpXC.l. 5
CHEF-PJ.tTI~ was digested with ~hor and ~baT, respectively, The digested
fragmet vv'as inserted into the XhoI-~.baI site of plas~ni.d pUC-E1B, that
ie, the family of 3 Abp repeats fragment of O~tp of EE combined with
mini-'IrIC promoter was i:aserted in sense orientation bet~w'een the
transcriptional start site and the initiation codon of EI.B, x 0 '
designated pUC-E 1 B-FRTI~, '~ezz P CIt amplifioatian was perforaxed usixxg
primer 28 a~,d 23 and,a 1159bp-fragment was obtained, indicating that the
FR of drip of EB vixus combined with mini-'T~ promoter was izxserted in
sense orientation into the ~oI-~baI site of plasmid pUC.1"he result of DNA.
sequencing is shown as SEQ lb N'O: 36. 15 pCAl3-human endostatin snd
pC.A.l,3=huuaan angiostatin v~rere digested with Bglrl, respectiveXy. A
1237bp-fragment (contain~g ZE promoter (-299--+72) of human oytomegalvvirus
(~I), human endostatin gene containiuag 11d-az~castatiza sigilal peptide
and S~l'40 poly A tail szgn~) anal a 1758bp-fragment {IE promoter
(-299--+72) of k~utx~an, aytomegalovirus (I~CMV~, ht~an angiostatin gene
and SV40 poly .,~ tail 20 signa,t) were recovered, ~tespec~twely. The
recovered fragments were ix~sexted into the 



T~gl.Zf site of pIJC-E 1 B-FIZ'I'T~ and PCB woos used for identifying the
sense br antisense dra,eatation of insertion. The prinxex upstxeam Bglrl
is: Primer 32: GT1' AAC GCC TT'f G'1'I"fGC TGA (SEQ 177 NU:'~7). 1 ) PGR
was catxied out using this upstreaxx~ primer and human endvstat;in
5'-primer 25 and 3'-primer, respectively. Primer 12, i.e., human
endostatin, 5' primer (located at 110-131bp of lvI-oncastatin signal.
peptide a~xd lauznan endostat~ gene) ~'CC ACC TGG TTG CC~C q'CA ACA G
~llnha,A1..101888634.dac ~4~   (s~r~ ~ Na:1s) Primez 13, i.e., human
endostatin 3'-prirn,ex (located at 577-G00up of M-oncostatin signal peptide
and humalx endostatin gene) AGC ACG ATG TAG GCG TGA TGG C (SE(~ 1D N0: 16~
5 The xesults axe: a 1122bp-fragmelzt v~ras obtained by amplification using
pxxmers 32 and 13, indicating that IE promotes (-299'-I-72) of human
cytomegalovirus (HCMV), human endastatin gene contai:aing the signal
peptide of M-oncostatin end SV40 poly A tail signa.I were :usezted i~o,
sense orientation i~nta tl~e BgIZI site o~ pUC-E1B-FRTI~, 10 desigzzated
pUC-E1B-FRTK-endostatin 1. A $ x 8bp-fragment was obtained by amplification
using primers 32 and 12, iwdicati,ng that IE promoter (-299--+72) of
b:u~o~.an, eytomegalovirus (HCMV), human endastatin gene contai~aiing tb,e
sigus,l peptide of M-oncastatin and SV40 poly A tail signal were IS
inserted in antisense arlentatian i~.to the Bg~ site of pUC-ElE-FRTK,
designated pUC-EIS-FRTI~-endostatin 2. 2 ~ PCR wase carried out using this
upsixeam primer and human angostatin 5'-primer and 3'-primer, respectively.
20 Primer 14, i.e., human angostatin ~'-primex (located at 11-32bp of human
angostatin gene) ATG GAA CA'p AAG GAA GTG GTT C (SEQ I~ NO; 17) Primer 15,
i,e., hum,an angostatin 3'-primer (located at 823-$42bp of human angostatin



gene) AGG AGT CAC AGG ACCT CrTA TC (SEA aD NQ: 1, 8) 2s ~'he ~tesulfis are:
a 1364bp-fragment was obtained by amplification using prixt~ers 32 and 15,
indicating tb~.t ~ pxomoter (-299--+72) of human, c~axaegatavirus (~CM'V),
IP1'DDMAI .. Y~1888634_dac 42   human augostatin gene and S"V40 poly A tail
signal were inserted in sense orientation into the EglII site oi'
pUC-E1B-FRTK, designated pUC-E1B-FRTIC-angost~i~ 1. A 1440bp-fiagment was
obtained by amplification using primers 32 and 14, ixidieating that IE
p~tom~ote;r (-299-_+72) of human cytomegalovirus (HCMV), human angostatin
gene and V40 poly A tail signal wexe inserted in antisense orientab',on
into the BgIII site of pUC-ElB k'RT~, designated pUC-E11~..FR~'R-avgostatin
2 The obtained pUC,EIB-FR'~'K-endostatinl, pUC-E1B-FRTI~-endostatiu2, lb
pUC-L~1B-FR'1'K-angastatinl and pUC-E1,B-FR'TTC-angostatin2 were digested
with both HpaI and ~pnl restrictibn eozy~p,es, respectively. The digested
fragments were recovered and inserted into the HpaI-ICpnT site of
pXC-FRS'VB1A, respectively, designated pXC-FRSYEIA-FR~VEIB-endostatinl,
pXC-FRSVEIAFRSVE1B-endostatin2, pXC-FRSVElA-FRSVEI~-angostatinl and
pXG-FRSVElAzS FRSVEIB-aaogastatlx~.2, respectively. Example I0: The
recombination of the attenuated pmpagative adenovirus vectors carrying
human endostatin or angicstatin and having the expression of E1A and )r1B
controlled under the cis-acting elements of LB virus 20 Cell lixte 293 was
comnaerciahy available from Microbix Biosystems Inc. (Toronto, Canadia),
and derived from human embryonic )~iduey cell tran,s:~ormed by cleaved,
adexxovirus 5-type DNA. The cell line contains and e~tpxesses the El region
of adenovirus 5-type. Furthermore, it can be txansformed by an adenovirus
I~NA writh 2~ high txarxsfection e~cicney. 293 cells were ca-txansfected
with a plasmid containing the left srn~x of adenovirus 5-type together with
another plasmid containing the right 1P1'hOMlvl..101888634.doc 43   arm of
adenovizus 5-type, wktereby generating ade~avilvses with tb~e ability for
infection by homologous recomb~'iation. Cell Iine 293 virus co-transfected
~rith pXC-F1~,SVEx.E~-FRS'V'E1B-e~.dostattnl,
pXC~FRSVElA-FRS'VEIB..endostatin2, p~C~FRSVElA-FRS'VE1E-angostatsnl,
p~C-F.SVE1A-FRSVEII~.-a~ogostatin2 and plasmi.d PBHG10 containing the zaght
arm of adeuavirus 5-type by ripoectaanin.e. >~or tl~.e detailed
procedtu~es, see, the manipulation instructiaa. of 61730G0 BRL Company.
F1~HG10 was commercially ~ available from lVlicrobiuG Ecosystems 1`nc.
(Ontario, Canadis.), and contains the right arm of adenavirus S-type but
has a. deletaon~ of E3 xegi,on. 9-14 days a$er co~t~nsfection, virus
plaques were obtained. By puri:~cat~an of 10 .the virus plagues for,three
times, ati adenovirus was obtained with the expression of E1A a~ld E1B
controlled under tl~e cls-acting elements Orip k'R. of EB virus combined
wxtb, mini-S VA~O promoter and Qrip k'R combined with mini-HS V-TK
promoter, carrying human endastatin, ; or angiostatin, designated E13Y
FRSV'ErA-1~'R'1'T~IE~e~adastatinl, EB~r IRS'VEIA..FRT~1H-endastatix~2., EBV
15 FI~SVELA,~FI.tT~XE-angiostatinl axtd E$V FRSVE1A-k~tT~lE-ax~giostatin2,
respectively a~.d recorded as G'NHICEBV-~xdastatiu~l,, GEBY-endostatin2,
CNH1E,BV-ax~iastatinl and CN~'~'-angiastai~x2, respectively. . The
recombinant viruses constructed by the above-mentioned methods are shown in
Table 3, ' 20 ~ Ta~Ie 3 Ywus Name 1'lasmid containing Plasmid contaiuauxg
the left arm ofAdS the right arm afAdS 



EBV FRSVETA-1~'R.'f~EXB- ~NHREBY p~C-kTt.SVEIA- . PH~IG10 endostatinl
endostatial. FRTKEl~-endostatin 1 EBV FRSVEJA.-P'~TKE1H- CNHK~"BV
p~CC-FR.SVE1~1, PBHGIO endostatin2 endostati~2 FI~TKEIB~ndostatiz~ 2 EBV
FR,SYEltI,-IrR.TKE1H- CNII~BV pXC-FRSV~lA angiostatiril PBHG10 angiustatlnl
. PR'f~?1H-an.giostatin I ' IPIfOMAI .. ~1888634.dx 44   EByI Fxt,SYEIA
FRTTCE1$- GNHHV p~C-k'RSVEIA . as~~ p~3HCi~I O aegiostatin2
~~TKEIH-angiastatio; 2 Adano'v'~n~ses propagated iu 2~3 cells an a large
scale aid can bo purified massively by cesium chloride gradient
centrifuga~i.a~o.. EB'V FRSVE~A-FRTT~. ElE-endostat~. 1 (CN~~KEBV
endostatinl) is an adenovirus S-type, wherein the Cis-acting eXeu~euts of 5
EE virus, i.e., the Grip FR combined vv~ttb. mini-SV40 promvotex and Qrip
FR combined with mini-HSV TIC pxoxooter were inserted between the
transoriptional std site and the 'encoding initiation site of ElA and E1E.
Furthexm.ore, a BgltI rEStriction site vcras introduced between the region
after stag colon of ElA anal the upsxream region of Orip FR combined with
mini-IBS V T~f. promoter, wherein IE pt-omoter (-29~--~+72) of 10 human
cytomegalavirus (l~CM'~),. human ez~dostatin gene containing the signal
pepdde of M-oncostatin and S'V'40 poly A tail sig~xai sequence were
fasexted in sense or~e~xtation ixito the BgI.II site, concomitant with the
deletia~a of 28133-30$l8bp (a partial sequence of E3 region). Other
sequences a tb,e witus are the sa~,e as those of AdS. EBV FR.qVETA-FRTT~
E1B-endostatin2 (~BV-eadostal~n 2) is an J.5 , adextovixus 5-type, wherein
the cis-acting elements of EE virus, i.e., the Ot~ip ~ combined with
mini-S'V40 promoter and arip FR combined with mini-~TSV~TI~. promoter were
inserted betweEn the tran.~criptianal &ta~rt site and the enaod~ug
iwitiation site of ElA and E1B. Furthermore, a EglI1 restriction, site was
infiroduced between the region after stop colon of E lA and the upstream
regic~z~ a Grip FR combined with 20 mini HSVrTK pramate~', wherein IE
promoter (~2~9--i-72) o l~utnatx cytomegaloviru.s (hTG'lVfV'), liuznan
endasta~ti~ gene containing the signal peptide of M-oncvstatin and V40 poly
A tail sigaal sequ~aces were inserted in antiense azxte~iiazl into the Egl~
site) concomitant with the deletion of 2813'r30$18bp (a partial sequence of
E3 region). ' tether sequences of tFxe virus arE the same as those ofAdS.
25 IP\'i'OM.i1\.. \U1888fi34.doc Q45   



EEV FR,SVETA-FR.'i'I~. BlH,aagiost~tin.I (GZV~.EB'V~angiastatinl) is a~n,
adenovirus 5-type, whexe~. the cis-acting elament of EB virus) . i, e., the
Grip Fit combined r~tb. mini-S'V40 p~romater aTSd Qrip b'R. caznbined
vvnlt'h msni-I~SV T.1~ pramvtex was inserted bstweez~ the transcriptional
start site and the encoding i:ay.~.ation site of EI,A and E1>3, 5
p'urther~axe, a $gIII restriction site was in~txoduced betaveen the region
after stop oodon of ElA and tire upstream xegian of ~x~ip FR combined with
mini-I~SY TK pxaz~o.oter, whereixx fE promatex (-299--+72) of human
cytotnegalavirus (~G'M~, humaxt an,giastatin g~~.e and S"V40 poly A tail
signal aequance were insexted in sense ari~atation into the BgII~ site,
concomitant with the deletion. of 28133-30818bp (a 10 partial sequence o E3
region). ~~z~ sequences o the vixus are the same as those of AdS, F.BV
FRSZ'V'ErA.-F1~.TK E113-angiastatin2 (G'IV'EBV augiostatin2) is an
adenavirus 5-typ e, wherein the cis-acting elements of ~ viz us, i. e., the
Orip FR combined with mini-SV40 pxomoter and arip F~. combined with
mini-I-~SV TTY promoter rvexe iz~sexted 'between the trauscxiptional start
site and the encadix~'initiatian 15 site of EIA. and E1B. Furthermore, a
EgIZI restriction site was introduced between the z~egioz~ after stop colon
of Ex.A. and the upstream regno~a o trip FR combined with mini-~iSV TIC
pxomoter, wherein IE prazz~oter (-299--+72) of buuxam eytomegalavirus (HC~,
k~uman angiostati~l ge~.e and SY40 poly A tail sigaal sequence were
itzsexted in antisense orientation into the Bglll site, concomitant with
the deletion of 20 28133-3081$bp (a partial sequence of E3 xegi,on). (3ther
sequences of the virus are the same as those ofAdS. Example 11 Research on
the attenuated prapagative adenav'izus carrying human ezxdostatin or
ang~iastatin, and having tlxe expression oW1A and E1B aontxalled under 25
the cis-acting elements of EB virus in vitro The research on the attenuatEd
prapagat~ve adenavirus carrying htuxtar~ endostatin ax ~tTOMAI ..10188863a
dac 46   angi,ostat~, and having tba expression of LXA and ~1~ contmlled
under the cis-acting elements of E~ virus in vitro demanstratEd that 'the
said vax~us can propagate, replicate and express human endvstatin or
augiostatin at high le~rel in tumor cells infected or latently infected lay
EB and speoifioally 1d11 tumor ceps. 5 Lym~l~oaua cell line Jijoye, 293 and
i~he human nox~nal ~broblast infected by EB virus were infected with CN~V
endostatinl, C~VEH'V endostat3.~, GE~V angiostatinl and CNIBV ax~iostatin2,
respectiwel~ Cells were inoculated in a 6,we11 plate with 2 x 105
cells/well and infected vv~tlx recombinant If ader~ovinlses ~~v
e~,dostatinl, ~~V ex~dostatinl, 



CNHI~B'V angiostatinl, 013"V angiostatin2 and the wild type adenavixus
5-type 'w'ith .4 x 1.05 pfi~., respectively, After ~$ hours, the viral
titre was assayed by using cell line 293, The results are shown in Table 4.
Table 4 . _ ~3 Jijoye Human normal ~broblast . T~ wxld~type Ad5 1 x 1 a5 7
x 104 5 X 104 CNHI~EEY eudostatin 1 I x 1a5 4 x I05 3 X 10
C1VHICE~V=endostatax~, 2 I X 105 4 X 105 4 x 10 CIVHIEHY angiostatin 1. 1 X
1,U5 2.~ X 105 2 X 10 ~NHI~.~B~T angiostat7n 2 1 X 105 2.5 X 105 2 x 102 i~
~.ymphoma cell Ii~.e Ji j oye and the human normal, fibxoblast infected by'
i~afective E~ virus. were infected by recou~,binant adenoviruses CN~V
endaetstiul, (~VH~EE'V endostatin2, CNHI~E~V angiostatinl) C~~'V
angiostatizi2 at 1 M(?Z , respectively a~,d zncubated at 37C for 1 hoax. 7
days aftex inoction, cells were 1~Y1TQMA1..10I88B634.Qac 47   collected and
rrixus 37NA was extracted using QL~amp f7NA ~Xood mini lt~t (QrA.CrEN
Comp~c~.y, German). Fox procedures, see, the manipulatxo~x instruction of
QIAGE1V Company. The extracted DNA was digosted with Nhel and ~hoi, run in
0.8% agaroae gel electrophoresis, brausferred onto the nylon membraz~.e and
hybridized with S 3~~'-labeled human Ad5 1178bp of the ~stXT-XhoZ i~agment
{located at nt 461 X-5789 of the adenovJxus) far Southern blot, using pXC.I
ss ttte control of virus copy nez~xbers (for procedures, see, Molecular
Clonig: a ldboratorynanual, Science Press, I992). The viws copy ztuu~bers
of CN~KEBV~endostatinl, CNT~EB~ etidostatin2, CNHKEB~V angiostatinl and
CIfEV angiostatin2 iza, each cell of Jijoye and the 1 Q normal hw~an
~Zbroblast were 5 x 104, S x 104, 4X 104) a x 10a and Q10, ~Z 0, Q10, E10,
respectively. Tlie above-mez~l~oned DNA extra,eted from CNT~EE'V
endastatinl, G~IiV endostatin2 were digested ~eritXx BgI~, respectively,
run i~u I % agarose gel electrophoresis, txaosferred onto a nylon membrane
and hybritli,~ed with the 3zP-labeled cDNA fragment (obtained by digesting
pCAI3-human endostatim wuth both I5 EcoRr and ~b~ and recovering the
637bp^fxag;nent) of human endostatan, as a probe for Southern blot. Using
pCAl3-human endostatin as the control of virus copies, the virus copies of
CN~KEBV endostatinl and CNHKEBV endostatin2 in each cell of ~ij oye aad the
normal human fibroblast were 5 x 104, 5 ~ I 04 and Q10) < 10, respectively.
20 The above-mentioned DNA, e~t~-acted from CNV angiostatinl and CNii~EBY
angiostatin2 were digested with Bglri, respectively, run in 1% agarose gel
electxophoresis, transferred onto nylon membrane axxd k~ybridized with the
32P-labeled . eT?NA &a~gment (obtained by digesting pCAl3-human
2r~giastatin with both FcaRI and XbaT and recoverixtg the 1168bp-fragment)
'of human angiastat~uu, as a probe ox 



25 Southern blot. Using pC.AI3-human endostatixr as the control o virus
copies (far procedures, see, Molecular Clonig: a labpratory manual, Science
Press, Q992), the ~ri~us copies of CNHKEBV angiastatinl axed CNHI~EBV
anglostatin2 in each cell o Jijaye aid the normal lium,an fibroblast were
4~ 104, A~ x 10~ and CIO, Q10, respectively. I~~~~A1..10I$86634,doc 4B
example 12: Aeseaxch on the attenuated pxopagative adenos carrying huz:aau
endostatin yr angi.ostatin and having the expression of lrx.A. and E1B
controlled under tJae cis-acting elements of PB virus in SCII? mice 5 , The
research on the attenuated propagative adenovirus caxry~g human endostatim
or augiostatin and having the expression of ~l.A and E1B controlled uztder
the eis-acting elements of EB virus in SLID mice was carried out to treat
transplanted tumors of tumor cells infected ox latently infected by ~B
virus. 10 ~ ' , The 4-5-week-old SCE mice were inocuXa~ted subcutaneously
with lymphoma cell line Jxjoye with 5 X 10~ infected by El~ virus and
t'tw'a weeps later, treated with the propagative recombinant adenovlruses
CNI~EBV endostatinl arid CNHKEBV angiastatinl with Sx 10$ pfu or the
coz~t~rol adndvixus .A.dS~~,ac Z wzth the J.5 saw,e dose. 'Tbe tumors of
the untreated control group and tlxe group treated with the control Ad5-Lac
Z increased by maze than 3 times 4 weeks later. On the contrary, floe '
tumors of tb,e treated gmup shrank obviously, axxd some of them disappeared
completely ' IP1T(~MA1-.101888634,doc 49   1. A viru.se specifically
propagating ~, tumor cells and cap2~ble of expressing an angiogenesis
inhibitor at higlx level, characterized in tb~at the non~e5aex~tial region
of genome of tJ~e said virus cox~uprises a nucleotide sequence encoding the
augiogenesis inhibitor, whErein the said virus is selected from the group
consisting of; x) a'w~'tld~type virus speci;~cally pmpagai~xg in tumor
cells; . 2) a recombinant virus containing the cxs-acting elements
speci,~cally activated ~ tumor cells between the transoripti~a~aJ. start
site and the eucQding start site in essential genes for propagation afar
virus; 3) a recombinant viz~,~s caxnprising at least ante Loss of protein
function in essential region for propagation and capable of s~ecifioe~ly
propagating in tumor cells. 2. A virus according to claazn I, characterized
in that it campuses at least one cis-acting element specifically activated
iuc tumor cells between the trausexlptlonal start site and the encoding
start site in essential region for propagation of virus) wherein the said
ors-e~cti~xg element is selected ram, the group consisting a~ the enhancer
and promoter of a fetal protein, the enha~acer and promoter of
carci~aembxyonac antigen, the _enhancer and promoter of tyrasiriase, the
eziha~acer and promoter of ErbE2, the ex~ancer and promoter of ErbS3, the
enhancex and promoter of ErbH4, the enhancer of I7F3 mammary cancer-related
antigen, the enhancer and promoter of prostaglandin-specific antigen, the
e~ancer axrd promoter of glandular kallilwein, Oxlp in, EB virus, F'R
enhaucer in f?rip of EE viz'us and Bam~T! C-promoter of EB vi~zus, Qrip in
EE virus combined with EaI C-promoter of EH virus, ~'R enhaxtcer in Grip of
EH virus combizted with the basic promoter of thy~uidine kinase of herpes
simplex virus or the basic praz~aoter of S'V~40 and the cis-acting elements
specifically activated in the cells infected or latently infected by >NB
virus. IP1TOMA1,.101H88'634.dac 50   3. A virus according to claim 2,
characterized in that the said virus is an adenovirus, and the essential
genes for propaga~taon of the adEnovirus are one of the follag early
expression genes of an adenovirus; ELA~, ElE, E2 or E4. 4. A virus
according to claim I, characterized ire that the said virus xs a
recombiua,ant adenovirus, wherein there is a loss of function in tla,e
protein encoded by E1E55I~da gene, EI B x 9~da gene axxd/ox E 1 A gene of
the adenovirus. 5. A virus according to claim 1, characterized in that the
said vines is a recombinant 



heapes simples vixus, wherein there is a loss o function in the protein
e~xcaded by rG'P6 gene audlor double-copied ICP3~.5 gene of the k~expes
simplex virus. 6, A virus according to claim 1, characterized in that the
said nucleotide sequence encoding the angiogetzesis inhibitor is selected
from the group coz~sxsting of the nucleotide sequence encoding: endostatin,
angiostati~~, I~xinglel-5 structure in plasma plasminogen, Kringlel-3
structure in plasma plasminogen, Kringlel-3 structure i~a plasma plas;
minogen plus Krlngle5 structure, Kringlel structure in plasma plasminogen,
~ingle2 structure in plasma plasminogea,, Kringle~ structux'e in plasma
plasm~ir.~ogen, Kringle5 structure in plasma plasminoge~o, interferon-c~
hxterferon- ~ , interferon- v , thrombospondili T, platelet factor 4,
plasminagen activator ixahibitoi and fibronectin. 7. A vims according to
claim 6, wherein the said nucleotide sequence encoding angiastatic
suppressor tu'ther comprises a nuc~,eoti~de sequence coding fox a secretoxy
signal pepiade, and the said secretory signal peptide is selected from the
signal peptide of augiogenesis iuahibitor itself, the signal peptide of
1VI-oucostatin and the signal ll'1'roM,A1..101888634.doc 51   4~ pEptide of
immunoglobulin K chain. ~ ~ ~ u, ;; 8. A vixus according to claim 6, 'v~
the expressi,an of nucleotide se~,uence encoding the sand a~gxogenesis
inlZi~;itar is further controlled by a promoter, and the said promate>< is
selected firm -tha, ~ ~roup consisting o SV40 promoter, RSVLTR promoter
and/or TE promoter 9. A method for treating a1 according to claim x, xt
includes the tumor cells usixlg tb~e said virus, 2) substantially limited
zu tumor cells, nucleotide sequence encoding the aragxbgenesis inhibitor
iz~ ti~~ tumax '~i cytomegalov~us; ,; '~I human tumors usiudg the said
virus as follows: 1) in vitro or in vivo infecting the virus selectively
replicate and propagate to the increa,~e of the copy numbexs o the ~esis
inhibitor and tlxe expression amount of tumors, specifically killing tumor
~aaetastasis of tumors. 10. A method according to clad 9, whereby
repressing the vascularization of 



directly to repress the formation, growtlx and it furthez comprises
administration of tho  chexuical a~tineoplastic drugs ~r~'tor, ~o,
concurrently with and/ox subsequent to the ;uxfectian of tumor cells with
the said ~ I I. Use of the virus according to y~ in ii I ~~II i IP1'PDMA i
t.10I88$634.dac ~~I' according to claiux X. I I~ far s>xppressing the
growth of tumor cells. sz   wo oal4a~4~ 1~ ~I pCTlCN0110159G <X107
VIRGF~IV~ BXOfECE~VOLOGY LI~XTED <120> ~5i~~~~'~'.~.~~`
-l=~u~fi~~l~'~~7~~'~'~~f~3F'l~i~~~`J~~~~ <134> iec01,0042pct <1607 36 <1705
PatdntZn versidn 3.1 <z14~C21. i?63<212>DNAC21S>Artificial p0> 1
gggga2,ttce, cca~gggggt actgetcaca c2g8~ggacgc tgctca.gtCt ggtCCttgca $p
cte 63 czio> <2i1> 60 <212> 17NA <2x3? Artificial C400) 2 ctgCtcagtc
tggtccttgc actcctgttt ccaagcatgg Cgagccaccg cgactteeag 60 <210 3 . <2iI> 65
, <2i2? DNA <2x3> Artificial 



C4007 3 s ~, gctctagact attacttgga ggcagtcatg aagctgttct caatgcatag
cacgatgtag 60 gcgtg 65 i   wo oz~a434~ pcT~c~rrox~oxs~s <210) 4<21X?
fi411212> ANA<213> Artificial<4o0
4gaattCaccatgggggtactgctcacacagaggacgctgctcagtctggtccttgaactc60ctgtttccaagc
atggcgagceacagccaccgcgacttccagccggtgctccacctggtt120gcgctcaacagccccGtgtcaggC
ggcatgcggggcatccgcggggccgacttccagtgcI80ttccagcaggcgcgggccgtggggctggcgggcacc
ttccgcgecttcctgtectcgc6c240ctgcaggacctgtacagcatCgtgcgccgtgccgaccgcgcagccgtg
CCcatcgtCaac300etcaaggacgagctgctgtttcccagctgggaggctctgttctcaggctctgagggtccg
36Qctgaagcccggggcacgcatcttctcctttaacggcaaggacgl:cctgaggcaccccacc420tggcccca
gaagagcgtgtggcatggctcggaccccaacgggcgcaggc'~gaccgagagc480tactB't8agacgtggcgg
acggaggctccctcggccacgggccaggcetcctcgCtgctg540gggggcaggctcctggggcagagtgccgcg
agctgccatcacgcctacatcgtgetatgc600attgagaacagcttcatgactgcctccaagtaatagtctag~
641 <210> 5 <2y,~,> 26 <212> DNA <2~.3> Artxficfal 5400> 5 agcgaattcc
aaaat$gaac ataagg 2$ "' S2I0> 6 <211> 25 <212> DNA <213> Axtific~.al z   w0
ozla~3a~ PCTICNO~loi59G <400> 6 aeacttttcc ttga.cCtgat ttcag Z5 <210> ? <21
~.> 39 <212> DNA f213> Artafici.al C4007 7 etgaaatcsg gtcaaggaaa agtgtatctc
tcagagtgc 39 C2107 8 <211? 81 C2127 DNA <2137 Artificial <400> 8 agcCtc~c
tattacgctt ctgttcctga g ~ 31 <2Z07 9<211? J.168~12~ DNA<213>
Artificia3.C4007 9gaattccaas atggaac8~taaggaagtggt
tcttctaattcttttatttctga~a.tcagg60tca8~gg8~eaa gtgtatctctrag2~gtgcaa
gactgggaatgBaaagaactacaga,gggac120gatgtccaaa acaaae~satggcatcacctg
tcaaaa~tggagttccacttctccccacag180acctagattc tcacctgctacacacccctc
agagggactggaggagaactactsoasgaa240tCCa~acaaC $B~tcC~,CB$'~ggCCC~~'g'tg
ctataCtBCt$atCCagaB$ag9,ga,'tatQB,30~ctactgcgac attctt8agtgtgaagagga
atgtatgcattscagtggagaaaactatga360;.:cggCaaaatt tccaagaccatgtctggact
ggaatgccaggcctgggactctcagagccc420acacgctcat ggatacattccttccaaatt
tccaaacaa~aacctgaaga~.gaattaCi:g480 3   CVO 02I44347 PCT/CN01lOI59G
tcgtaacccc gatagggagc tgcggccttg gtgtttcacc acCgacccca aCaagCBc'~g 5~
ggaactttge gaeatccccC gctgcaCaac acctccacCa tcttctggtc acacctacca 600
gtgtctgaag ggaacaggLg aaaactatcg cgggaa'Cgtg gctgttaccg tttCCgggca $60
cacctgtcag caCtggagtg cacagacccc tcacaCacat aacaggacac cagaaaactt 720
CCCCtgcaaa aatttggatg aaaactactg ccgCaatcct gacggaaaaa g~gCccCatg 7$0
gtgccataca aCcaacagcc aagtgcggtg gBagtactgt aagataccgt cctgtgactc $40
ctccccagta tccaeggaac aattggctcc caCagcacca cctgagctaa cccctgtggt 900
ccaggactge taccatggtg atggacagag ctaccgaggC acatcctcca ccacoaccac 960
aggaaagaag tgtcagtctt ggtcatctat gacaccacac cggcaccaga agacccCaga 10Z0
aaactaccca aatactggCC tgacaatgaa ctaCtgcagg aatccagatg ccgataaagg Z0$0
cccCtggtgt tttaccacag accccagcgt Caggtgggag taCtgCaacc tgaaaaaatg II40
ctcaggaaca gaagcgtaat agctcgag 1168 f2X0> 10 <2I1> 14 



t212> DNA ' C213> Artifi,cxal <400> 10 taatgagtas ctaa <2I0> 11 tZll> 14
C212> DNA <2X3 Arti~iCi.al <~l-00~ II ttagttactc atta 14 C210> 12 4   'V00
02I44347 pCTIC~T01/OX596 <211> 19 <21,2> DNA <213> Artificial <4aa> 12
ctggccaata ccaacctta - 19 <210> 1.3 <211> 20 <21Z> DNA <213J Axtificial
<400> 13 atatgagctc acaatgc~Ltc 20 <210> 7.4<211> 372<212) bNA<2135
Artificial<400> 14ctggCCaataccaaccttatcctacacggt gtaagCttaa
tgagtaactaagatctggaa60ggtgctgaggtacgatgagaccc$caccag gtgcsgaccc
tgcgagtgtggcggtaaact120&ttaggaaccagcctgtgatgctggatgtg accgaggagc
tgaggcccgatcacttggtg180ctggcctgcaCCCgcgctgagtttgGctct agcgatgaag
8.tacagattgagGtactgaa2k0atgtgtgggcgtggcttaagggtgggaaaB aatatataag
gtgggggtcttatgtagttt300tgtatctgttttgCaBcagccgccgecgcc atgagcacCa
actcgtttgatggaagCatt360gtgagetcatat372 <210> 15 <2X1> 22 ' <212> pl~A <2137
Artificial <4007 1,5 5   wo oxia.a.3a~ ~CCBCCtg~t tfC$C'~G~aC 8~T
<zlo~r6<211)22<2x2>DNA<z13)Artificial <400> 16 agcaGgdtgt; aggcgtg~tpt gc 



<2107 17 ' <211? 22 <2I2> DNA <213) Artificial 00? 17 atggaacata aggaagtggt
to <zlo> is <21 ~> 20 <Z12> bNA <213> Artificial <400> 18 aggsgtcaca
ggaaggtatc G21019<211736<2127DNAC2.3>ArtificXa3. <400> 19 gg~aagG'Cta
ccggtgcatg caggaaaagg acaagC G27.0520G211>33<z12>ANAC23.3)Artificial
PCTlC~T01101596 22 22 az 20 36 G   WQ 02I44347 C400? 20 gagatgCaga
teaatggeac cccggggaat ~.cc C2107 21 C211.7 30 f212> DNA C2137 Artificial
t400 21 gtgccattga tctgcatctc aat~agtcsg
C210722(211>39<2123DNAC2I37Artificial <4007 22 gatsaagtcg acaccggtaa
gctttttgca aaagcctag <210523<211)33C212>DNA12I37Artificial 



<9..00> 23 gggcatctcg a,ggcB.tgCa~g Saaaaggac~, agc C210? 24 <21I7 33 CZIZ)
DNA C2135 Artificial <400 24 egtcggggcg gceatggcac cccgggga$t acc ~, C2x07
25 C211? 29 C2127 DNA <2137 Artificial FCTfCrN01141596 83 30 39 33 33 7
WO 02I4434? aa> z~ ggt8ccattg ccgcacc~8.c tgca~tctgc C2107 26 <21X> 28 <21z
aNA 02I3> Arti~'iciaJ. t400? 26 ttttctagac ttctgat'~ca tccccgtg C2.0> 2?
<2J.1> 20 C212> DNA <213> Artificial C400? 27 ttcaagaatt ctcatgtttg <2147
28 <211> 19 <212> DNA <2135 Artificial f4Q0~ 2$ cagtcaccgg tstcggagc
<21.0529<21I?20<212>DNAC27,3>Artii'icial <400? 29 gctccgacac cggtgactga 



<210> 30 <211r 20 C212 DNA pc~ricwoxiol~~s 29 28 20 1.9 20 8   WO 02144347
~CT/C~T01101596 <2137 Artificial <4007 30 ttctctagac acaggtgatg 20 C2107
31C2117 2823<212> DhIAC23.37 Artificial<4007
31_gaattctcatgtttgacagcttateatcgataagctttaatgcggtagtttatcacagtt60aaattgctaa
cgcagtcaggcaccgtgtatg~aaatctaacaatgcgctcatcgtcatcctZ20cggcaccgtcaccctggatgC
tgtaggcataggcttggttatgccggtactgccgggcct180cttgcgggatatcgtccattGcgacagcatcgc
cagtcactatggcgtgctgctagcgct240atatgcgttgatgcaatttctatgcgcacccgttctcggagcact
gtccgaccgctttggS00ccgccgcccagtcctgctcgcttcgctacttgga$CCactatcgactacgcgatca,
tggC3G0gaeeaeacccgtcctgtggatccgggcccccatttcccctcccttccagctctctgcccc420ttttg
gattgaagccsa,tatgataatgagggggtggastttgtgac$tggcgcggggcgt480ggg~cgfggcgggtga
c8"tagtagtgt8gcgg~gtgtgatgttgcaagtgtggcgg~.540cacatgtaagcgacggatgtggcaaaagt
gacgtttttggtgtgcgccggtgtacaCagg600aagtgacaattttcgcgcggttttaggcggatgttgrtagt
aaatttgggcgt~,accgagt660sagatttggccattttcgcgggaaaaetgaataagaggaagtgaaatctga
ataattttg720tgttactcataBCgcgtaatatttgtctagggccgaggggactttgaccgtttacgtgga780
gactcgcccaggtgtttttctcaggtgttttccgcgttccgggtcaaagttggcgtttta840~
~5,ttattatagtcagctgacgtgtagtgtatttatacccggtgagttccteaagaggccact900cttgagtgC
CagcgagtagagttttctcctCCgagccgctccgacaccggtgcatgcag8960 9   WO 02I44347
PCT/Ck~Ta1101596 aaaaggaCas gcagcgaaaa ttcacgcccc cttgggaggt ggcggcatat
gcaaaggata 1020 gcaCtcccac tctactaotg ggtatcat&t gctgactgta tatgcatg8g
gate.gcatat 10$0 gctacccgga tacagattag ga'GagCatat actaCCCaga tatagattag
gatagCB.tat 11$0 gctacccaga tatagattag gatagcctat gctacccaga ta~aaattag
gatagcatat a200 actaGCOaga tatagattag gatagcatat gCtacccaga tatagattag
gatagcctat 1260 gctacccaga tatagattag gatagcatat gctaCCCaga tatagattag
gatagcatat 1320 $ctatceaga tatttgggta gtatatgeta cccagatata aattaggata
gca,tatacta 13$0 ccctaatctc tatta8gata gcatatgcta cccggataca gattaggata
gcatatacta I440 cccag~,te,ta gattaggata gcatatgcta cccagatata gattaggata
gcctatgcta 1500 cccagatata sattaggata gcatatacta cccagatata gattag6rata
gcatatgcta 15B0 



cccagatata gattaggata gcctatgcta cccagatata gattag8ata gcatatgcta 1620
tccagatatt tggg'tagtat atgctaccca tggcaacatt agcccaccgt gctctcagcg I680
aCCtcgtgaa tatgaggaac aacaaccctg tgcttggcgc tCaggcgcaa gtgtgtgtaa 1740
tttgtcctcc agatcgcagc aatcgcgccc ctatcttggC ccgcccacct acttatgcag 1$00
gtattccccg gggtgccatt gatctgcatc tcaattagtc agcaaccata gtcccgcccc r860
taactccgcc catcccgccc ctaactccgc pcagttccgc ccattctccg ccocatgget I920
gactaatttt ttttatttat gcagaggccg aggCCgCCtC ggcctctgag ctattcca,ga 1980
agtagtgagg aggctttttt ggaggecta8 gcttttgcaa aaagcttacc ggtgactgaa 2040
aatgagacat attatctgcc acggaggtgt tattaGCgaa gaaatggccg ccagtctttt 2Z00
ggaccagetg atcgaagagg tactggctga taatcttcca cctcc~8'ca attttgaacc 21fi0
acetaccctt cacgaaCtgt atgatttaga c8t8aCggCC cccgaagatc Gcaacgagga 2220
ggcgetttcg eagatttttc ccgactctgt aatgttggcg gtgcaggaag ggattgactt 2280 l0
W'O 02l44347 pG",~ICNOI141596 actcactttt ccgccggcgc ccggttctec ggagccgcct
Cacctttccc ggcagcccga 2$40 gcagccggag caga9e,gcct tgggtCCgb't ttct~tgcca
aa.CCttgtac cggaggLBat 2400 cg~tC'ttacc tgccacg8.gg ctggctttcc aCCCagtgs.G
gacgaggatg sagagggtga 2460 gg~,gtttgtg ttagattatg tggagcaccC CgEgcacggt
tgcaggtCtt gtcattatca 25Z0 ccgBaggaat acggffgBacc cagatattat 8t6'ttcgctt
tgctat8.tga gBacctgtgg 2580 catgtttgtc tacagtaagt gaaaattatg ggc8.gtgggt
gataBagtS'g tgggtttggt 2640 gtggtaattt tttttttaat ttttacagtt ttgtggttta
aagaattttg ta~ttgtgatt 27b0 tttt'taa~a,g gtcctgtgtc tgaacCtgag cctgagCccg
agCC~gaace ggagcctgca. 2760 agaCCtaccc gccgtccta,a 8.a,tggcgcct gctatCCtga
gacgcccgac atcacctgtg 2B20 tct 2B23 02X0> 32 <211> 33 <Z12> DNA <218>
At~ti~i'~.cial <440 32 ` ttttgcaagc ttgttaacgc ctttgtttGc tga _ 93 <2I0> 33
C211? 39 t212> DNA <2137 Axrti~ici.al <400> 33 ctcgagggat ccag8tctgC
gcattatata ccctttaag 39 G210>34<211>4?<2127DNA<219>Artificial 



WO 02J44347 pC'IYCN01J01596 attaggata~ catatgctat ccasata'~t~t gggtagtata
tgctacccat gscaacatta $40 BcCCaccgtg ctctCagCga cctcgtgaat atgaggacca
acaacCCtgt gcttggcgct 900 eaggcgcaag tgtgtgtaat ttgtcctcca gatCgcagca
atCgCgcccc tatcttggcc 960 cgcecaccta Cttatgcagg tattccoCgg ggtgccattg
ccgcccagac tgCatctgcg 1020 tgttCga~tt Cgecaatgac aagacgctgg gcggggtttg
tgtcatcata gaB.CtaaaBa 10$0 catgcaaata ta'Cttcttcc ggggacaccg ccagoeaacg
cgagca8~cgg sccacgggga 1140 tsaagcagaa gtctasasss ctaatcttgg ttacatctga
cctcatggag gcttsgsagt 1200 gtttggaaga tttttctgct gtgcgtaact tgctggaaca
gagctctaac agtacctCtt 1260 ggttttggag gtttctgtgg ggctcatcCC aggCasagtt
agtCtgca~ga attaaggagg 7.32 attacaagtg ggaatttgaa, B~agettttga aatcctgtgg
tgagctgttt gattctttga Q980 atctgggta~, ocaggcgett ttccaagaga aggtcatcaa
gactttggat ttttccacac 1440 cggggCgcgc tgcggctgct gttgcttttt tgagttttet
aaaggataaa tggagcgaag 1500 aaaccCB.tct gagcgggggg tacctg 1526 !3
.A.39.Af%.AS,.A@_.A@y.ASl.A,.AU.As9.Al.AS+@e.A_.A+L.AL.Af.AlF9.AF9.Af_.AyL.
A!L.A .AS9.A.Ah9.A.l .AlA.A!@.A@.A{_.Ah.AU.AAs.A,.AL.AA%.Ar.Al
.Ash.A,@.A{r.AU,.A.y.Ahr.A,3_.A{.AL.f.AA.Al%.AF %.AU_.AYUF
.A`2.A,.A9[&.AN?.A;`.A(.A5.A,9.A,.A!9.A,(l.A&e.A9j232/$}' |  *EHL
+.zupje`[V]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]cPa]ca]ca]c^a]c^a]cPa!{9>Gsqytoje`ZU]ca]c^a]ca]ca]ca]ca]
ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]caV]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca!;UW*6<Ac $ {
S!!"d"}"##/$$$$=%zupkfa\W]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca
]ca]ca]ca]ca]ca]caV]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca!=%D%[%% 



&d&&&&&[''(p((b)) *`*z*}***+,,
-#-y.$/r/0l01~ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]caU]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caU]ca!11.222K2d2g23s33#4]4x5|
5 8`89o::::F;
;;;<<<<<U==>>0@zupkfa\W]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]caU]ca]ca]c^a]ca]ca!0@@@BAAABpBBCBDEEF*GGH
IIIIJqJ!K{KKKKGLLLGMJNN{vqlgb]X]]]]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]
ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!NNNaPPkQQRJRRR
RTSSTTT%T(T~TTWW'X,XXXX7YYPZZK[r[~ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]c^a]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a!r[[
[[\\<]]<^^^__anaabmbbbbb6cRcUcWcddggggh~ytoid^Yje`[V]]c]ca]c^a]ca]c^a]ca]ca
]caU]ca]caU]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]caU]ca
hh%h)hhhpii|jjjjjkkkkklllmm>mandnoppq$q)qq}xsnid^YTje`[]ca]caU]ca]ca]ca]ca]
ca]ca]ca]ca]c^a]caU]ca U]c^a]ca]ca]caU]ca
U]c^a]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a
qrrrs1ss0t=t=uLuKvWvw!wqwx8x:x8yyz zaz
{1{{|||||}}{vqlfa\W]c]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca!}EEei49RJTqL]5;
ytoje`[U]V]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]c^a]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca!;>F[
ecBEHPBg9>w,ztoje`[V]V]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca
]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca!,,l?@Q
)(r)ytoje`[V]V]ca]ca]ca]ca]ca]ca]caV]ca]caV]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!69Vqoh!#S%y9#-`ztoje`[U]V]ca]ca]
ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
aV]ca]ca]ca]c^a]ca]ca!`zKR05qoz/4>MSztoid_ZU]]ca]ca]ca]caU]ca]caU]ca]ca]ca]
ca]c^a]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca!
SR`x"AZ\`c$TZx,|vqlgb]Xid_ZU]]c]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]caU]ca]ca
U]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]caU]ca U]c^a]ca]ca GJ!pm G}y'=+;
|wrmhc^Y]]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!PV./#>A*_aGNnCFtzupkfa\W]]]ca]ca]ca]c
a]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c"a!tvj\\9@N[
zupkfa\W]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caV]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a!
q[[8+0jV]zupkfa\W]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]caU]ca]ca]c^a]ca]ca]caV]ca]ca]ca!VHOJ;
X[d||r{vpkfa\W]]]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]c^a]ca]caU]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!rt}Q8M^kkzupkfa\W]]]ca]ca]ca]ca
]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]c"a]ca]ca
]caV]ca]ca]caU]ca!x(>GK(PFp%P|wrmhc^Y]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!I>A  I>
:QVHe~ytnid_ZU]]ca]ca]ca]ca]ca]c^a]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca!e^Q_b'y${<Z]v.A5zupkfa\W]]]ca]
ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]caV]ca]ca!5+~*-~$| eg)^fyQ l |
{vqlgb]X]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!|
"!A!D!!!I"|"~"#5$$$0%%#&y&(''''Q(q(()1)4)C)))))H*{vqlgb]X]]]]ca]ca]ca]ca]ca
]c"a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
caU]ca]ca]ca!H**I+s++,u,,,8-U---8.m../$/'/8/;
/E//1233555555zuojd_Ylgb]X]]]]U]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]caU]
ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca 5"77!8)9:U:';y;
;;R<<<<==#=%=@=C=p=r====P>>>Q@f@j@@zupkfa[Vlgb]X]]]ca]c^a]ca]ca]ca]ca]ca]ca
]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca
@AABB@CCCD.E1EVE`EE_FFG\HHIUIIIWJJKTKKKL`LLLL=M|wrmhc]X]]]]caV]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca!=M[MMMMNNOOPPP-QQQRR3SRSSSHTTTFU\UUUUVWXrXYzupkfa\W]]]]ca]ca]ca]c
a]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca
]caV]ca]ca]ca]ca!Y[YYZ[ZZ[[9[S[[\\\\(^1^t`v```a&bbc%hDhhh+iijojjzupkfa\W]]]
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]
caV]ca]ca]ca]ca]ca]ca]ca]ca!jkllllllmo6o9o<ooocpppppq/qVqqqqqqqqqrIrlr}wrlg
b]Xkfa\W]]]]]ca]ca]ca]caV]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU
]c a]caU]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]ca
lrrrrr,sssssssssssssttJtPtSt\tbtqttttuuBuIuu~ytoje`[V]]]ca]ca]ca]ca]ca]ca]c
a]ca]ca]caV]caU]ca]ca]ca]ca]c$aU]ca]caU]ca]ca]ca]ca]ca]ca]c$a]ca]ca]ca]ca]c
a]ca]ca]ca!uuuuv/v@vHvJvvvvvvvvz0zJzjzzzzzz{G{{}}}+}D~F~zupkf`[U]U]ca]caU]c
a]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]c
a]ca]ca]ca]ca]ca]ca!F~I~e~ozfq$-2Pu~*49<Gbl~xsmhc^Ykf`[U]U]c]ca]ca]ca]caU]c
a]caU]ca]ca]ca]ca]ca]ca]ca]ca]c
a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca 6<?U M{
<G`p{upkf`[V]U]ca]caU]ca]ca]ca]ca]c^a]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca!
*2=Tfo%.CIx}xsnid_ZU]]ca]ca]ca]ca]ca]ca]ca]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca]
ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca! &iv 'nFc;
Xzupkfa\Wid_ZU]]]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]caU]caU]
ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca .uKNQ^oJm ;o 



&nA}wqlf`[Uid_ZU]U]ca]caU]caU]ca]caU]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]caU]ca]ca]caU]caU]ca]caU]ca]ca]ca]ca]ca `9m ;o
&nA}wqlf`[Uid_ZU]U]ca]caU]caU]ca]caU]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]caU]ca]ca]caU]]ca]ca]ca]ca]ca]ca]ca]caj23eC!&"10%&'()-g#10%G&'()-
s!10%G&'()-f10%G&'()-Y10%G&'()-310%G&'()-32/aB`!10%G&'()-s!10%G&'()-
!A"10%&'()-3f#10%G&'()- 9s!10%G&'()- Y'10%G&'()- /$}'
dE&6$10%G&'()-.!10%G&'()-,,#10%G&'()-F%!10%G&'()-SS##10%G&'()- !`!10%G&'()-
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