;| mopqge3e, 6T, 8), Virus Expressing Tunor Cell Blood 'Vessel G owth
I nhibiting Factor Tunor Cell, and Methaod..Of Making Sane Field of the
I nvention The present invention relates to the field of life science,

particularly, relates to a virus ﬂ mmm",m"’ y propagating in tunor cells
and capabl e of expressing an angi l | i gnant tunors badly
endanger the life and health of human.beidgs. Presently, the routine

t herapy far nalignant nors_is St opek at-hon , sde 0 kt}rpy and
chenot herapy 10 This kirdHSrERE Sy et Feve desirabl e

effects far nost tmbﬁnﬂm&ﬁidﬁﬁﬁﬁﬁmg] lﬁIlMdthtB@oflIW:ilﬁhl%Shﬁéi n effects,
I ncl udi ng bone marrow depression that endangers [ife. I'n the lest few
years, grea%. @Vﬁﬂcgs have been nade on the study of the nascent bl ood
vessel of t - Y s research group proposed floe "the on-off
mechani sm of angi ogenesis" during the initiation and devel opnent of tunors,
15 reveal | i Beg pivecntoheantibn relatss e thesficld fof difieesdienceppartinulafly,melatasvte ssetusof
tunors. When the tunor's radius is less than 2 nm_its existance nmainly
depends Jan gPeeifcally ipropagsting ia itamer $ehih ané ogpehie of; espoessing an mpglogenesis
surroundi ng, of .cells.. Along with the enlargenment a tunor size, the tunor or
host tissue’é‘%bf‘tPTFtlﬁﬂlé%ﬁvél’%’é‘éﬁ‘b‘l‘ﬁes\%Fé far net to su he neopl asm body
wi th nourishnents The formati on of nascent vascul ar @ﬁwr’m@ww’ﬂﬁ ds an the
ng the

results of the interaction between factors inducing
formati on of nascent vascul ar net in the m caroenvironm@éogurroundi ng the

i ocuses " PREglar oy R Slingbe B e AR ol O BBy Bl ' °
vessel - endar Rl PBY IR SAlbmant Kl Booll R RGO Pl SRBSIRRRE o

a ( TCro a This HARoMESRS! thetad§! Bdmof dehibVWE - dakirakle O8fed®d 3be fdst d@hiored
endot helial growh factor(PDEG-), interleukin-8(11.-8), plasm nogen

act i vat or ( yiperallyl coRéshitantByith bbpions edxie sffedts, NvElidingtbdre oW althfission
repressing the formati on of nascent vessels, such as endostatin,

angi ost at i rthatientiangess ife. hathe lasttfew o gicki 3MBdes. havDbaal Gixde dadhd study 1~
interferon- Y , thronbospondin, platelet factor 4 gene, plaszni nogen
activat or iof-the npsaeot blopdyeges) ef anaiors & ollirhands eeseimb egreup prapased thin“the
inferior position, thus |eading to the fox~anation of the nascent vesseles
of tumors. onil meshanem ol englegsnesisy Asing thy ieitiations pad development af trmers

propagation of tunpr cells and_al so e-the | ong-distance _ 5 uaetastasis
D by & desealling fBe melpr L SRR SLhie dROB ot FleRsane] 06 LEuTS Whchor &
can black tb. e nutrion supply.of .tunors, whereby .resulti i N, the death of
Cumor ool | S84 Seiirerrefihe 4 Rt 21 18 oriie® i domenils ap b AR THOR:
tunors, xer te el Lx=natj: I n ' e | n Qr <R, ~on
of mascent ST S° drbgbl difked, 1o R A gt SO BB DAIGHIC it

Met ast asi S enlargement of tuwmor size, the turnor or host tissues will create nascent vascular net to

supply the neoplasm body with nourishments. The formation of nascent vascular net
20  depends on the results of the interaction between factors inducing and repressing the
formation of nascent vascular net in the microenvironment surrounding the tumors.
During the initiation of tumors and the formation of the metastasis focuses, the factors
inducing aﬁd promoting the formation of renascent vascular net are predominant, such
as, fibroblast growth factor( bFGF), vessel endothelial cell growth fg_ctor(VEGF),
25 transforming growth factor-a ( TGF-a), tumor necrosis factor- a ( TNF-a), blood
platelet-derived endothelial growth factor(PDEGF), interleukin-8(IL-8), plasminogen
activator(PA) and matrix metalloproteinase ( MMP), while the factors reprcssiﬁg the
formation of nascent ‘vessels, such as endostatin, angiostatin, interferon- a , interferon
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10 Pz~esenetly there are many ki nds of anhibitive factors bl ocking the
foxm ation of the nascent vessels of tunors, r~hich have entered the
clinical trial. But due to the shorter half tine of inhibitiwe factors of
nascent angi age~xesi,s, tbh.e treatnent is required everyday At the sane
time, the required anmount is usually nuch m-a~re, fox exanple, 15 the

t hez- apeuti c dosage of endostatin and augiostat is 10-20 ng/ |I~g/day It is
di~tcult for conventional bioengiv~eexing techniques to realize xt. It is
vel | known &h@! intéderoa— 91 dhiombyspdridta, eplatelet fadtoni¢ qenef flaghinngsn oétivaéare
transfection. and a | ower expression auxaunt of antioncogene iz~~nxethods
af t he t unoringiiter(tHAl) genye 261 thadivenectinganst anerin on finfeder nposition; s deading to
specifically propagating i~ tunor cells utilize the property that this |I,d

of viruses thpefouhatien [of thepbascentevesselep Spligrore She yiapeent (Hebtelese rpRSPOTty s e
the tunmor cells anal rel ease the vugns along with (Lhe ﬁp%c%iggﬁ and
propagat i ormakishmients Sorthiesapidpsepasation of frat celle apdplso meke fhe et |

o1 o0uCod:  CReWEbYS of IS copedair. BEPRRGRE e BFRs G ETREcaR AP R RIEnER ( no
h body Th infect all t | Kill .| I d nl '
Lum ozs. - bRl e TSGR sShpepf A, “hspR SIS s O STelRREbeLE

propagate xn. normal cells: they r

Cut ound: ngPeeeFpmafinton, sk ABRE dphbelilon AR teGliarplete |
ON f' X J~iug; c ' CSalibs bdsbh 8o | ~Da
p~ot ei ~n- de%ngﬁ%% #?at&g&}fé’ﬁtﬁ%ésg%g)ﬁifoone ?%rgﬂ?%’sg%%{?’ﬁégbltéﬁomr S?Ebcﬁ?iﬁos
clinical ef I b O ig¢. 2a% Nenuna:iti,s, J. et al,,

C. dncer .Reéls%%g,a%%gﬁ%%%QQ@e%ga%%ﬁ17S; US 5%$01029). 5 The present

i nventor conbi nes creatively the therapy of suppressiuxg the bl ood vessel
of tumd®s with the t herapy bused on viruses speoificallypropagating in
tunmors. rt i's the first tine to present the therapy of suppressing bl ood
vessel - Vi r UBrekenetly tthete ntre margy. kinds ioff inhibitivesfastosp blocking theé yonmatisagef theg i n
tunors to caizy an angi ogenesis inhibitor 10 gene and successful ly

achi evi ng trascqentivpissls afftusyoes; iwhich hays! ntered she clinicad tédaBut dustoghe shortges i n
tunor cells and pndu~ction of high canceatration of viruses, thereby

dest r oyi ng halfl)simec ofi dnlibitivst faptarsy qfpascent; srgiegengsipnhe fredtoenk iy gpguiedt i on

of virus in tumor

el ls, the cafxied.an, gi ogenesis._inhibitor gene wa
xaassi vel y SVepda¥ HW(PW&W‘%’?& a,%é? i3 pyually mu °’E°ng raWe,
suppr essi ~ | ood =~ sel -virus treatgent. de cr'_g@g]igg' th r
hvent ian_ dgs fekehentin dogee: o FiS g R aBbioR B il | G20 wie Reladi B ERRA,
massi vel y ~uod apwcrbdl e, . t = o .lncreased obvi ously conpared
to that of ééﬁ(éotﬁ’%lﬁ%%%Bt?&?fg“e%%g@gpégp?%%%ﬂl{; propagating in tunors for
treating only 20 Suuana~ of the Tnwentian Ghe obj ectxve of the pxeseat
iu~.vention is to provide a virus specifically propagating i~o. tunor Dells
and capabl e of expressing augi ogenesis inhibitor at high |level, wherein the
-non essent i@l wele &hown FhatIRD AT tinte)) thepaing a/lowws effiviancy of gene transfectioni de
sequence encodi ng the a~igioganesis in?3ibitor. The said virus is selected
fromthe graadm lowéBeomessiod amgumt of antioncogene in methods of the tumor gene therapy.

20 However, treatments based on viruses specifically propagating in tumor cells utilize
the property that this kind of viruses specifically replicate and propagate only in tumor
cells, lyse the tumor cells and release the virons along with the replication and
.pmpagation of viruses in tumor cells, Then the released virons infect, propagate and
lyse otber tumor cells again. Thus an amplification effect is produceﬁ; thereby viruses

25 | can diffuse in all tissues and organs of the human body. They can mfect all tumor cells,
kill local and metastatic tumors. Basically, viruses specifically propagating in tumors

cannot propagate in normal cells; they therefore do not affect normal cells surrounding
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1) awld-type vxnms specifically propagating in tu:onox cells; 2) a
reconbi nant virus containing a cis-acting elenent specifically activated

i ua twoanr | PITnMAI ..101888634. doc 3 cells between the transcriptional
start site and the encoding start site in essential genes for propagation
of virus; 3) a reconbinant vxnis conprising at | east axe |lass of pxdtexu
funCtian in essential region for propagation and capable of specifically
propagating in tunor cells. 5 Another objective of the present iu~rex~tion
is to provi dfné dBik/Pekently] e OGRETY Ditis CongREE bF teUnited Shtesnried e utilize

i nvention for treating mamml tunors, especially human tunors. Tt includes
the steps athefBIY §5KPa ploteinrdaficient vins ( ONYX015h bloat ifogréatingrtumets, butiss ng
the said virus, 2) nmalting the virus selectively replicate and propagate
subst ant i al tlini¢dl effebtual tatid is onlyuiSor 2@%( Nemuhnaitid) gt 8lg Gdneer Res. 2068@,60(22) xe
copy ~durnbers of the nucl eoti de sequence encodi ng the angi ogeu, esi s

i nhi bi t or af3%9;URSEIRITEsERSR0RANt of angi ogenesis inhibitor in the tunor
cells, whereby repressing the vascul arization of tunors, specificahy
Killing g§unmor cells directly to repress tb,e formation, growh and

nmet astasi s of twooaz~. Properly, the nethbds described in the present

rugs :o(r)inf)llr %%‘e%&éﬁv?vﬁ% leasp”:e Penenarr e Beoy el mopeang i eed Tl ¢
anot her ob. P et W BB Re 5 vies AR BT Bhoda B o s,
uses 20 desgr e b tireddls LIRS oF UAKHALEAN tiéa Ladtelihl telhlie g OWL I

of tvzrxor SCri=~tTon nventl on ne présent

capabl e & oUAHE it SUALEAR blopRgARRAR! (o ety ol MDg RNty fnbior
nucl eotigle saG48RGHodRsRNg AehiBGInE e PapBESOERSifoTB)INIAHER shd phipagiddrbd Nt o

.the non~essentzal region of-genon-e- a viyrus specifically propagating .
in tunor cevirgsefrigl tuntorvidllss asd |@eductiohy o hishagahamtration AMOWuses, thereby
voi ssss~. ao~ tunor cells, btxt substantially does not propagate arl

nor mal cel | destrdyimgdumbt tellshiirertty IMemtwotale;-alang withdbearpplicatinmooft vime i tursor n
the tunxor cells, the copy nunmbers of the nucleotide sequence encoding the
angi ogenesi ¢elisnHis camried angiogenssis idubiforngensbyas eassivplye sxprossed to prpduse
angi agenesi s inhibitor is_increased. The said virus is selected 5 fromthe
group consi $0ergstis; efeptsy Thejtherapy) pbswppressiong Jeed vessel-¥irys tepsingent; drgonibed
t I'ls,; . . . . . .
WXOT 15° iR the present invention overcame the difficult problem of produing angiogenesis
inhibitor massively and meanwhile, the effectual ratio increased obviously compared
to that of the methods using viruses specifically propagating in tumors for freating

only.

20 Summary of the Invention

One objective of the present invention is to provide a virus specifically propagaﬁg in
tumor cells and capable of expressing angiogenésis inhibitor at high level, wherein the
non-essential region of genome of the said virus comprises a wnucleotide sequence
encoding the aﬁgiogm&ﬁs inhibitor, The said virus is selected from the group

25  consisting of:
1) a wild-type virus specifically propagating in tumor cells;

2) a recombinant virus containing a cis-acting element specifically activated in tumor
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2) a reconbinant virus cazztainin.g a cis-acting elenent speci~.cally
activated in tunor ceps between the transcriptiastart site and the encoding
start site iux esseui ~al xegion or pxapag”ation afthe virus; 10 3) a
reconmbi nant viral coiltaizxizxg at ],east one Idnd of | OSSES of protein
function in essential region for propagation and capable of specifically
propagating in tunor cells. Ivlatiy Idnds of wld-type viruses may be
sel ected and used in the present invention, as long as they can |
speci i scal | pelis batwgen thej trensoriptionahgat site ang the $uoQAME §ivsitedn egsentipl gepes s
preferable to use ~x a~t.enav;u~us and a herpes sinplex virus. The
essential r &JiRSPP3RFOR OERTUSt aa~x of viws described in the present
i nvent xo~. znay vary with the various viruses used, ~ou'l~ieh is readily
| rown to thGya mkombidnt wims comprising o fenst boeidmss aff protedn fasdient ini evsartiakan
ca~,t be a reconbinant virus which contains at |east 20 one c~l| s-acti x~g
eXenment speceédior firipyopagition amdicapablews specifically propegekngin thmer cells.
transcripi ~oxral start site and the encoding staxt site in essential region
for propg. gai ~on of the vaxus, wherein the said cis-acting elenment is
selected fromthe group consisting af: the enhancer and prazraoter of ~
-fetal protean) the, enhancer and pronoter of carci npesnbrxonxc anti,gen, the
enhanaex andug jsotiye of }P%?&f‘zw&s‘é‘,’e"fmé ig o prevde 2 yehgd ispg Wﬁt‘@?‘“ﬁ?
Er bE2, the ea~xhancer,,and pronpoter, of. Erbl 3. the haucex anal ..pronoter of
ErbBa. 11 xCIBRIRL R 5F ToplepdRveatigS fu el stemEl A gen soterie SRR EL
a~ad pronot I Ln- 1L i . ' ter
o gl andul afrE TR SR 5 D) BLh IR bVE B R BN EGSEE T
in Oxp of i B?T‘El - r : i Rird | :
conmbi ned w tﬁﬁ %é%—li % ron%tﬁgfhgméﬁ vﬁcggyé%%%%%%&?ﬂ%g?i %ibg?ﬁggl% rus
c0-0. bi yfedyiieh iﬁhﬁmg%a@s, Ré0R! wmepn&aasmo@lta@ clpy Bubers Uf thEmBERotide

h asli c prono

simpl ex virus or the er of SV44 and the cis-acting elenments 5
speci fical | yeqaghdey Hr@6dNE fthe Cangfigefesis ifkibREr Gind ahe ~eipi¥ssiohl eebcst Pyf EB
virus. 'V~hen the said virus used thereiu~. is an adenovirus, the essenti al

gene for praggiggeesis inhibitbién vher tunsorzlle, wherdsy eaprbssimetie, vaoalatibsticaofl
esse~.txal gene for propagation of the virus is oae of the falldw ng early
expressi on tamngs, gpecific iﬂ&ugitwugr callsAdireptip to Eoprags 4. foimatitoe growthsargd
described in the present invention further may be s. recaz~ob~inant virus
cont ai ni ng Betasagsofdwaor. Feorstly) e seetheds deseribadninsthe present inverdipnahirthey
region or pro at.i gn and capabl e of specifically propagating in tunmor
coll s, 18 xorelweeduminisiaionetioe chm-}f/P’o%@nﬁ°Rlerﬂ¥9t‘¥BES FRQT K cORIEYEY vHip
point nutatiopn, deletion and,i xxseation 15 nmutati ozt of a.gene, thereb
Fesul t i ng | drBacieRnocBe mEiRooRor salR Vil et CulEDR BeRosR « ne
pr esent inv]%g%t?%% the said virus ;is a reconbinant adenovirus, wherein the
El1E~5~da gez-, this adenovirus was-nutated by point nutation,

Still another objective of the present invention is to provide uses of the viruses

20  described in the present invention for inhibition of the growth of tumor cells,

Detailed Description of the Invention
T " The present invention provides a virus specifically propaguting in tumor cells and
capable of expressing an angiogenesis inhibitor at high level. The nucleotide sequence
25  encoding an angiogenesis inhibitor is inserted into the non-essential region of genome

of a virus specifically propagating in tumor cells and the virus selectively propagates in
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deletion nmutation and insertion nutation, resulting in tb.e protein
function abnormality of SS|I~da. |u one enbodi nent of the present invention,
the said virus is a 20 r ECOrbi nant adenavi rus, wherein the El E 19kl~a gene
of this adenovirus was nutated by point nutation, deletion xc~utation and
insertion nautatian, resulting' in the protein function abnormality of E1E
191sDa, ho, one enbodi nent of the present invention, the said virus is a
reconbi nant adenovirus, ,uvherein the El A gene of this adenovirus was

mut ~st ed by, poi nt ati o el.eEi .an Iyl [ LihoOn t 9t

resul t ~ug iH&qrh‘éelg?g’“i)rslﬁ%#%~¢dce?t%ﬁr§%%éﬁ%a%i[']?l yhg@eﬁ%]k& r?ggng{ﬁ%e
enbodi zr xeh e i : i Lk | FaXaga)]

ner pes. 1p1 oA T GREba YR Al ih 1 Wty Y, K Sory RRRSRT the

t hi s sdenovj S Edi® InhiBRAIC hleOhcrBakad; | 18 Brebyl - th

i nsertion %@%ﬁﬂgf@%ﬁ%@% ?%eﬁn r ot ei rﬁQf ungi?? on abgyaxznaiigi tegylofc
TA'6. In O%rSMhﬂBﬁﬁt Of ingiddPedls Oaldbitdr isnvehsedn The haid #irds ¥4 kelected a
recor nbi nax~t" | oerpes sinples virus, wherein the doubl e-copied | CP34.5 gene

of this sdenam the grovpSconsistinl 6£: €d by point uxutation, deletion nutation and
insertion nmutation, resulting in tlxe protein function abnormality afthe

doubl e- copi gd | 4.5 .1n th i resent invention, tlxe
nucl eoti de eﬁﬁ'ﬁ%&e m%@@%&&éé%%@%@“%{’%@g} nacl ude, but are not
limted to, the sewnc% sel e~te~. fromthe 10q%roup consi sfing ,of those
encodi ng:  e2ddSecembinan vims sontrinine K cisrepting cleragy speqifieallynactivateddpdumor

pl asmi nogeu), Kringle~ ..S structure in plasma plasm x~ogen, T~ringlel-3
structure x¢ellsbstwernthe epscripgonal start ?fltea?é‘fiﬁ@ en@wtw éﬁ,‘? n ?ﬁsgg:ﬁzggegmn

pl asm nagez= plus Tsringle5,structure, T~ringlel structure in plasna

pl asmi nogerfor PFIRMgRRON A th MUBe i nn pl asz~a~ pl asmi nogen, Kringl e3
structure in plasma plasm nogen, Iringle5 structure ih ( . 15 plasm

pl asni ridgen3) a meesmbbinastnviras contenibe sddeast lore kindpfildssenf piotein function in

t broxnbospondin |, platelet factor A~, plasmmageaa activator _inhibitor and
fi br onect i nessential segiemfor pronaghtivroand capahlp of epestfically propagpting inetumor cellit
proteins, as long as they have the ftraction as arigiogen,esis inhibitor,
can all be used in tb~e present invention, 20 To enhance the expression
e~cienay of the said nucleotide sequence encodi ng the angi ogeneszs

DT gt B R ok 4T R MRS o
Bresent | ugat 8cf'ich SLIAERCANEAGES e gt LARCOFRIGY, S

pept i dggof ~9§ﬁﬁﬂ§ o Saryl JAh AR AR L b Vel 25 peptide o~ M
ohcostgfiz#? the s?@%&%ﬁ%ﬂﬁﬁ*ﬁ%ag?h?L Jﬁg%@%%ﬁlizi ~, chain. Any of signa
pepti des capabl e of secreting e~ciently angi ogenesis inhibxta~rs described
.in"the prese~at in~rention, eitb~ex honol ogous ar heterol ogous, can all be
used in the presezlt ~1'POVAL..101%$ $8G34_doc 7 inventiam, In addition,
nucl eot i de Begeseid regiondongrophgatvai of wingi dayeriesikin theiHirbsend invention may
viruses described iu the present invenkion are still preferably canixolled
undez~ 5 prvampwathsthe Magounvitugss wsest evhich ircreadidy knawn g thoggelddlediin dep 0,
SV40 pronoter, R ~' VL' Tk~, pronoter andlor |E pronoter of, human

cyt amegal oviheugrusan o G ppssHblEPRaegIaiee Srombinget Yify which ooptaing at least

e~pxession ~f ax~qgi ogenesis inhihjtor cri'lyed, i,u.the ey
P ?20 oue ¢ s—ac%llnggeeiement spe.cg1 cally actlsvag: 18 thmord Gells' between the transcriptional

start site and the encoding start site in essential region for propagation of the virus,

wherein the said cis-acting element is selected from the group consisting of: the
enhancer and promoter of ¢ -fetal protein, the enhancer and promoter of
carcinoembryonic antigen, the enhancer and promoter of tyrosinase, the enhancer and

25  promoter of ErbB2, the enhancer and promoter of ErbB3, the enhancer and promoter
of BibB4, the enhancer of DF3 mammary cancer-related antigen, the enhancer and

. promoter of prostaglandin-specific antigen, thé enhancer and promoter of glandular
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present inveatio~, aithe~r honol ogous 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 tunor cells, but not propagating and
replicating in the ~axynal. cells, is primarily achieved by the foll ow ng
~xet hods: (1) selectively control of essential genes for propagating of an

virus: 'tee, regulatjon, 15 activaiion of P et b St

af fected by &b &0 é’ﬂﬂﬂé@ﬁ.‘ e?;lp?anrggr %Pﬁﬁg@@%%ﬁ%@i@ﬁoﬁggﬁ%ti on
facCfiors) cls-actin t 3 %?a 3 Ruxe

t rauscxi pt ?ﬁgl WZ@%#@ %ﬁ#f gd&ﬂ-l?%% vﬁéﬁve 0 geﬁ{gﬁfo?%g%ﬁ%ti a, . Fl%he
present | nVSﬂfahQ%}qur{pi FHIB Glras ?&gﬁi&l@d iR b himhoteh STIMPRTERY Rinfsedf
enhancers) Specitically activatled 1x~ viral tissues to ca~xtrol target

genes and ”ﬁé&gest BiSag1ad Yitus LR BASKY BEGIMGBE OF T§V4Y lad | the Zik-hetingOBlefirthtss,
e

but do nut express or e~pz~ss at lower lev~el in nornial cells, 'f Ixe
essenti & ggNReSichy adivaRAdA thecdls et bl 1atantiydafectetl by ERisirag.e control | ed
by tumaT tisSsue-specific pronoters and enhaucers, resulting iii the
expression of the genes for propagation and replication of the virus only
in tunor cells; therefore the virus propagates only in tuatax cells, but
mai |y not ~n ~aoz~nal ce€lls, 25 Cell specific respa~use el enents used in
t he present Whendint sagthvigrsused thayends of arﬁmgwm, thesgssentiahgenesfon prapagatioa of
specifically in tunor cells. The cis-elenments may pbe any u=l TaVA~ , .
nBsaaa. a00 fhe vionis aoYirgsirarly gepe and ghe said eSS R Bes PO&HEPP&BW BIrYs is

-feta,l pxatEin (AFEP), .v~rhjch are the enhancer and tiyated in
liver cance‘i’nec‘éﬁtf‘%," Fange et ﬁsmﬁﬁcﬁe’b?sd%fl W%%f&g%ﬁ%w%gl " anti gen
(CEA), wsrhich are the e~nhancer and pzoxnoter activated in stomach cancer
cells amd colon c2wcer cell; the e~tancer and. pronoter of tyrasinase, 5
which are tl ~e enhan~cer and pronoter activated in uxel anoma cells; the
en~hancer o] ter L o2, savhich, ex. ~KQLer
activated ?ﬁﬁ%ﬁ”;% yéé%rﬁ%gﬁh ce Ipsr;eﬁ%ﬁﬂe, ezgﬁlgr%@ﬂ:%?p%%z%%%g%w%ﬁ%&
~ovhl ch ar e 4 ifin r s bt iHon Ziho BI%ea efor
cells; the cear?hancgpﬂ?ral %@ggaé{aeraﬁggsg 8% ,rbfméhﬁ% ?%ldg?rel 1"t%he emalggir%ﬁaﬁd
pronot er achrbpaation iafd Papabie oy speificillyCRrobsgating ifi tiiBE bolls) wirpels the edilis

t he enhancer of DF3 manmary cancer-rel ated antigezt (MJ Cl~, whuich are the
enhancer aridsges efpraeinsfihctioraingy bierachievediby prdmtaantation) deletidneamhivaention~r
and pronoter of prostaglandin specific antigen, wherein the enhancer of

pr ost adSanditatibn efiaf geneatherghsnrdsoltingan the said keged- ofprogiin -fim@ionh dn one
trauscriptional . start ‘site of the prostaglandin specific antigen, the
pronot er i serhbnsiment off thet praet inventiony the saidnwres i3 ciepqrabisasl adanayirugi t e
of the prostagl andi n-speci ~xc anti gep and the enhancere£nd pronot er ,can be

speci cal | y WeareinathedEI RIPrdss tame ©f 1818 adeppviuy g Bvtated DycBOINE anyiation, e
Speer - onl 1GHetR et g ESeRon ot g B e mrarfid sihetioh R ity

shosL s cdl . L . : . o EE
oS e, (eI bt SR AL b SRR Gk 5 O £

W th BagHl rgéd?ﬁﬂﬂﬁtagé?%%vﬁé%ﬁ%e B 1Y hdeébggfoflﬂﬂs‘éhéﬂb%uﬁg' R Riekate Ct D

the basic promoter o dine lcinase o es sinplex virus or the
basi c pr Onb(gf?oiﬁf ma¥on2 Bl S nfiitSiACid PirBetlonBMafos PRelIhE T Ithe prieiat ed
in the cell nfected or lateatl~r infected by EB virus.

function abnormality of E1B 19kDa. Ii one embodiment of the present invention, the

said virus is a recombinant adenovirus, wherein the E1A gene of this adenovirus was
muteted by point muteition, deletion mutation and insertion mutation, resulting in the

25  protein function abnormality of E1A.

In one embodiment of the present invention, the said virus is a recombinant herpes
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25 The present i 7xvention provides a propagative reconbi nant Virus
speci,~cally killing tunor cells. 'Tlae virus conprises at |east one
cxs-acting el enent fraxn the essential genes for pznpagation of virus
activated in tuznox cells, “vvherei:a the said cis~acting el enmetxt was
inserted into the region be~tvveen. the txanscription.al. start site and
the IP\TAO v~A\.. WL8%$8634. doc ¢ encoding start site of gene in the
essential gene for propagation of virus. 'The said cis~acting elenent is
speci fical | RV 1{993,*, AGHoVE SRS trhaated b yphoiatmatdtion) t y,
but not actélh\@?égd%?'sr’\s?ﬂ%rrm q@?l%ﬁghgt@ggs&%ot pr oduce trar@?:ri ption
activity Thggghei ﬁ%ﬁdﬁ'&ﬂ AR o BidtioripResulting i erefmbte fretion gbsematiices:
t he ezahancer and pronoter of a -fetal protein (AFP), the enhancer and
pronot er of oCRIE. 10 VAR erbudémenttafale pfeSid)invertion, thelraidixusisck yecombinapt of
tyrosi.nase, the enhancer and pronoter of ErbB2, the enhaucer and prou~, oter
of ExbB3, thepei sihphecvings)whersmticetouble-gnishIC P4 genthefibis adsnovis Wesmar y
cance~t related antigen. (MJCl~, the e~a'bai~cer and pronpoter of .

pr ost aglsandinots@eby point amitatien; delationanutstion end insertinnomstadonotesyling dn e
Itallilcrein, 10 Oip in EB virus, FR exxhancer in Gip of EB virus and
BazZn. H C ppotait &mctioh aEaemalityief thexdppblereopiedl¢P34s- conmbi ned rwith Eanl 3Z
C-pronoter of EB virus, FR exrhancer in 4t~ p of EB virus ca~nbin~d with
tl ~e basic pronmoter of thym di!ue kinase of herpes sinplex v;~us or the
basi c pronoter of S V4a and the cxs-acting elenents sp ecificalf y

tivated ip fihe gells i tec~ ' or | at LB | ' Th

Shove. mant i Bnde eudomeiens 3t g Bient Spvesbold phileBRAC Eralens Huddiing ¢
i nes of, Vifdis, J i cof - L DX~

et pes i mpiiasep it Sior nhag e AP L BRGS £ od NnBASR St RN

v 106! U NenSBEAY oSS SEOR 0S4 stk SriABIOY A L

present in above- nent xomed vinrs z~|. e an adenovirus. its
essezxti al REmBloRBaY) aKiin@R1 & sthictige | fC | piskenaatplispain eKeifiglehs

fall orw ng lgg‘érqlﬁfl gxpressi on 20 glgrl\es of adenovi rus: é)l A E?(%B@EZ aﬁlde E4.
(2). select iMphite d8MIRIA lisitinden] Eringlels tstantire i gdesthabplatiinogiue phees
which are essential far replicatio~x of virus in, nornal cells but not
essenti al iKfinglefotruerirt,sKringle] 25ruttues & plasmeophesminb ey, dategle? sirntfure m
expression of genes betweetx normal cells and tunors. Sane esse~atial genes
ot repl i catplesmoplagininegennKringled stragtuzg incplasma plasminegen Keggles i siueypspin
cells. Therefax~, it is expected that deletign of {he protein fu~n%§p~?’~s
encodedShy PlrsEy pasminogen,; 1igBwulron-gio enterfgron- P Joger] & adborbogpan

replicat] Onplgtfele\tl: Ifz?cttosr E,%?g:ﬁlﬁég% alx 'v!atrc])r Mgigorca%hlﬁ%rgﬁjetcﬁgpft id Eenerally kriown

to those of skills in fhe art that proteins, as long as they havé the fimction as

arigiogenesis inhibitor, can all be used in the present invention.

20 To enhance the expression efficiency of the said nucleotide sequence encoding the
angiogenesis inhibitor, it is preferable to use a nucleotide sequence coding for seoretive
signal peptide in the said sequence, In one embodiment of the present invention,
nucleotide sequences for the said secretory signal peptides include, but are not limited
to, the above-mentiomed signal peptide of éngiogemesis inhibitor itself, the signal

25 peptide of M-oncostatin, the signal peptide of inmmunoglobulin K. chain. Any of signal
peptides capable of secreting efficiently angiogenesis inhibitors described in the

present invention, either homologous or heterologous, can all be used in the present

IPATOMA\ .. V01888634 .dac 7




uoz-mal. cells. "the loss of the protei~a futlctions a virus may be anyone
a the followi ng: EJ.B 55kDa 5 ge~ae of adenovirus was nutated by poi ~ovt

mut ati on, dexeti,on nutation and insertion nutatiazr, xesulting'in the
protein fi~nctlon abnornxal;ity of ETB55kDa. ElI B |, ~kl ~a gene of
aden~avurus was nutated by point mutation, deletion uxutatxon and insertion
xautation, resulting in the protein. Function abnarxaality of El'$ 191rDa
El A gene of adena' ~i xus was nutated by point z~xutation, delefaan nutation
and iu~.seztion.r,~uta~ion, resulting iux 1d the protein function
abnor mal i t yYISFPA. 1 CP6 gene of herpes ainple~ virus avas mutated by

pai zit nutation, dele~ia~ xnntation and ir~ez'kiax~ zuutat~on, resulting in
the protein function abnormality of rCPb, iCP34.5 gene of herpes sinples
vbvs was nutated by point nutation, deletion nutation and insertion

Tutation, IS UiddiadnidedtideCsdiBicts ubuuak 1 saie? ingisgernbist inhilitor (I 405, 15
" (3). replicatron’al vilrus depending on t>~e abnozrmality of a certain
siga, al, traRaAYCAdsObdaass . prdkétr inviertioniazel sstilln fpeefetably  coltrolled under
trazascraption of its early vi~cal, genies can activate the doubl e- RNA
dependemt pproffidds.| Thassaid Profptens dntlhde, | biriasws oot disteds $o,t H¥400promoter,

t xauscri ption of other gexaes of the virus; therefore the virus can not
replicate eRSVLERipromotdmwadbr [Egremoraofibyman qytamegaledrus: Anyofipfomeeree | |
it can repress tare kinase, res~ltiag jn the active (epl.ication,of .t

Virus, |- awpoblec direating editjens, caResigr TeiqgeneRs fHpRTS QB?FB’%&I’P&,E"
carci nomat aus choose will occur: The replicatza~. and.propagation of

| t eov" nus apresedd peveation, ether homalogone °5§’§ goys, gen 2l ﬁ?f'%?’é’d Bk 1y,
~z. e., the 25 wixus replicates and propagates in tunor cells expressing
~.as at hi glRVeRHARL  (4). selectively entering tunor cells:

| Pl I faMAL. . 1016$$634. doc 11 V' n~zses can bind sone particul ar tunor

ti ssueqoby chsngiug their surface binding proteins, and therefore viruses
only infect the particular tunor tissues. Presently, the reformin. this
aspect Ml NG 4RGERE LRlRRoAN e SrshAMIGA OF RiniorlspBiEB iftshmbafing in the
adenovi xus, pent'on x~xd hexan proteins; especially in the | ead TAT ring of
~brin or th@nfzel Gotfidal§ profaghfing@ed rdpli inl the turfier calis;-tg R peopksaticg of
hi gh afty I1gands, chart "peptides and the Fab region of antibody inserked
into the meggar afivl; iR mimblicelBpis printity pelsexitby the dollowingmrethadies a
virus specifically propagataz~g in tunor cells 8za.d capable of expressing
an' angi ogenesi,s .inhi bi t ok ' [ Qirl,

encodi >ag t@gsgﬁ‘a}"g A g?%%%#lggt%erﬁgﬁegorﬁﬁ%dﬁﬁ%%%%e sé?"t}%%ggﬂgﬁscmogfng

t he ong 500 §¥%%§§%%%%§% S HOERIRADY MtdacibrGitwhed B6HA-Biting fad@ie Nt

of a call age speci cah~r ‘repress the propagation of

endot hel i al(ege] t&ﬁls&&ptmlpﬁsém\f%sm SsbtitpoelemahfseThe abscatber pidsenal dBsonihe
experiments carried.” nut by Follanan et al. denxonstrated that endostatin

| xa.d a st ripageriptepiabteiors nagtdfiet thedewd 0f peredtrgistription: diepresedtiinydntign
ttuaao~es, thereby repressing the farmati azt and netastasis_o tunors.

F~r t hezz~aoxilizes bisrasting slememds (peludirigspramoterp 0o gnbansers) sReaiieally edivatied
adm ~oai stration and al so na obvious toxicity even several hundr¢ {oLds a
treatment dosangbtisausstaeastrol Giradtaenprandaake Beitiepheenen sxeroskierivally i

fra.grnent of collagen XVI~, it doesn't hive the cretor i al epij de.
For gei’é}e tumor cells, but do not express or express at lower E]evefﬁz hormal vells, Ahe esheal

by

genes for propagation and replication of virus are controlled by tumor tissue-specific
promoters and enhancers, resulting in the expression of the gcﬁcs for propagation and
replication of the virus only in tumor cells; therefore the virus propagates only in fumor

cells, but maily not fh normal cells.

25

Cell specific respomse elements used in the present invention are composed of
cis-acting elements activated specifically in tumor cells. The cis-elements may be any

IMTOMAL .. \01888634.doc 8




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 signa

pepti de of Ivl-oncostatin ar the signal peptide of imuaoglobulin 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\'InMAL. .101888634. doc 12 | .capabl e _of expressing
an angi ogen@’é&gfsm?ﬁgHPWg: 3@"‘ ¢nhgnGeT| 30 SronaigT P%s“ rigtal B&ptFIEe(AlFPge hich s
encodi ng thg angi ogenesis inhibi.tor.i.s.the nucleptide sequence encoding the
" oame. Sont e PHERGER Gra Brmite s Rl i BvoeRedt ool e mRBRA oA PEASY OB

pl asma. pla ' o S~ RO Q |NS ki~ | -5.structure,
whor o | - gtaisdBAGH oold, B3R (AT SR BRI RRAAGE sl wrolofs AL

a~, ul ati on, S ' Ed residues.
"There xs 58%3%%& | ;?/’e%# %%ﬁéﬁggﬁ;&%%ﬁ’g&%he auzjﬁg‘?ig&gﬁeﬁgg&@&g’

Angi ost & | nyhag S Snkdrk Va4l | . v el s.
Ge~, er afgl Yy, a~gi%§?§?i n |scgthL%ncp %oﬁﬂélﬁ%é% 8 k1 em%lr%(%(%%s h%r’%?rg}r’#%g?r asma
pl asm nogenpendta BF HabBPC whidh 8@ fhelathancat Et?&lft ' ) s
study to C(r)‘prrpare t he actio#hg)f ﬁdrgl ySi sc?ria%&: ﬁﬁolgxeﬁﬁg e éq)%?ﬁéﬁ%lgwa

pl asni nogeacancaig@tlts;Stheeastanbe! il peehber of BitE3] wiEsBeks e ddhdvcdhald . of
~z~gl ex-3, showing that the action 'of Kririglel-3 is much stronger than
that of ~Cxpropwiter activafeleinshemnaay catver aells; the ehharen and pranbteof FFHEY,,
Kringle2, |~ringle3 and 15 Kri.~l E4 agai nst endothelial cells of blood
vessel s shawhightase the eriigucertand premoten activatedridonammany canebt sellsfandl stoxglach
vessels is in ordex Kringlel~ Kringle3> Kringle2, while ~ringle4 al nbst has

na act il t yoarae oglss the ephaprer of DEL HlaEBNary senesrgeaied isntigenc@IUE 1 hiwhichieod

vessels'is t§i mlar to or stranger,than that of the ~inglel-4. i i 20 The
nucl eot i de 48 JRBARET ANGoBRORRPLEN astiveted; i mammiry pAnsek ells; rihe aohancer sandhe
nucl eoti de | se%~ex~ e encodj nqg. Kri ngl el -4 struct qﬂr e.of plasme pl asm nogen.
i The presdfit™P 1'vefffi aPros2e 3@@%’ i r GRHETeci FheLRMm v ‘gﬁopﬁﬁ]ﬁﬂcﬁg iaf

tumaz- cell T abl e of .expr [ angi ogenesi s i nhi bitax
at high |e\}’3?&§§%“‘?ﬁe31’%"éﬁ‘d a%ﬁg‘?neh‘%"f“%é ”&é‘a‘&g%@é"%@%&gg‘%ﬁ Fanseriptiongh gladts s
i nhi bi tt~x gk ' e d L s X el -5.structyre

af pl asmapl asgtg'jf %giéﬁ#&%ﬁﬂ%@?%ﬁ%%g%%%d%g dgcl)éF%g& airﬂtés‘gi—e ‘é‘ﬁ# to

i nvent i1§n FROWhARSipBoNdl Rta3t SRESH thi ARRERR A hed '

capabl e of expresmpng ar?t ang%@en%gﬁs&%}lﬁdﬁt or ﬂa{ﬂ’ﬁﬁg’h%?{e‘i é\hglﬁ‘ééetr?i*ggsai d
nucl eot i de pierfigtenesn B8 "ﬂéh]lg%ﬁ@m&@ﬂ R&EtR deils 3 katict h%Oﬁ' de
sequence erll?;odi ng TCri r%?égullel - struct-urg of pl gg?ra%%?g%ﬁr@tfo&g}gﬁ&% helb
present ~owshdricen apd qrbneteraof Flatigulap kailiki«ia| Whidh fRogAivaed dpéeifedPincel | s
sn, d capabl e of expressing an angi oge~,esis inhibitor at high level” and its
~xucXeot i dgrestaficenclls emt puiostatic bameenngllggOripsius Epstoinbt Barr vifust {1 @enerally

, nucl eoti de, sequence encoding Kri n&!ie 1-3 structure plus Yyringleb
stricture 8bbmsViatadatopEBsvims).ofRin. Otip OER virus, BamHI C-promoter of EB virus,

20  Orip in EB virus combined with BamHI C-promoter of EB virus, FR in Orip of ER

-

virus combined with the basic promoter of thymidine kinase of herpes simplex virus or
the basic promoter of §V40 and the cis-acting elements specifically activated in the
cells infected or latently infected by EB virus,

L [
25  The present invention provides a propagative recombinant virus specifically killing

tumor cells. The virus comprises at least one cis-acting element from the essential
genes for propagation of virus activated in tumor cells, wherein the said cis-acting

element was inserted into the region between the transcriptional start site and the

IP\TOMAL .. W1888634.doe 9




Tt xe present invention provides a virus specifically propagating in tunor
cells and capabl e of eaCpressing an angi agene'sis inhibitor at high Level
and its nucl eotide sequence enc~odi ~a~g the angi ogenesis inhibitor is the
nucl eoti de seduence encoding ; lel stsuctvre ofplasma plasm nogen, , 15 The
present invention provides a virus specifiG-lly propagating in tunor cells
anal capabl e of expressing an angi ogenesis. ixihibitor at high |level and ~
its nucl eoti de sequence -encodi ng the angi ogenesis inhibitor is the

nucl eoti de gRepdtNE etaftneedon gede-in 1@l G8ential @b dompraphgdion GOGREs. e seie
present in'~entxon provides a virus specifically propagating in tunor cells
and i capabki-aeting epanead iis gpaificailyi agivatediia timbi belloendprddugés trensetip@ad i ts
nucl eotide ' sequence encoding the sngi,ogenesis inhibitor is the

nucl eot i de sdijityz bubnerastivatad v monykle@!ls tand tdoee nof produeartragscrptivm egtivity. 25 ~
, Tb:e present inve~ation provides a virrxs specifically pnpagatiug in
tumor cel | s Thpaiis-agtimgcelement mayohe 9geedtha dollawing semsngsse thst esbapeersaihg au

angi ogenesi s i ~ohi ° iton@jat b~g' ~ level apd its nucleotide sequence
enaadi ng t hBrORRfroLek fedrtal projeini (ASF) hoepbancer apd Prometes of gamsinscahtisaing

Kriugle5 structur f, pl as | asm nogen. 5 Tnierfearon is wdely used for
aut o- vi rus f‘ﬁé@n@%‘%@‘rﬂ&nﬁ;@p&?@%‘ghﬁ” T Pdmosingse £he enhgneqs snd prarasterefHn
has t he obvj ect _arepreasiug t S, i,,0 Vi.vo. Exgerinents vu' ed:
2 1 ooFor obttin, fid St R ERR R hEERIER, S néSiratfi ramaer of A g
the ft~r~oalxpn.of ¢ = lLead I mors..l O The
pz~esen' t ?{:1 vent ‘lg.](c)orf %ﬁo@?ﬁéﬁ%&g Qélxﬁeg ls'é?@ﬁ% %:ﬁ?t?%@m& bi' gbea?%?‘% apip{@?ﬁﬁﬁ'r
cells and ¢ k2 R R e B U RAHRIRE S g'!l.gm' - L@, [ evel and
its nucleotide seguencel ex_rco‘glfqlﬁgﬁl’t%g angl agz‘iﬁ% I'S {)%Ho&g%%%iui%%ﬁggeﬁ

nucl eotliode Ofip ikl BRCENRNFRMsRGncer 8 Ofp OF BB vikk aﬂ&-ﬁmﬂf}fé‘gﬁ%niogb‘f%?

provides a virus speci.~cally propagating in tunmor cells arid capable bf
expr essi ng @tip'in EEgvingasasbited With Bdnti] Slprbinter b€ ¥ vied FR dohndar &l 99@' de
sequence e~xcodi ng the angi ogeuesis inhibitor is the z~ucl eatide sequence
encodi ng i roftBR erinus-combired with ties lusksgromoter o rifyrniting kindéeIsShelpa fitblex
specifically propagating in "tunor cells arid capabXe of expressing au

angi ogenesiymus\asi the besic arometghof 8V40 and dhe tis-antimg eletrietx specifieatbeasivandi ng

t he angi ogengﬁi s jnhibitor is the nucleotide sequence e~acoding interferon!
25 T he prd8dhe crils aester op lalentiyeinfested by BB vises | TheatHoyemmantianed essgniiata

t unor gﬁl | s and_.capabl e ,of ergixpressi Qg ai r _angi ogenesj s inhibitor at biglx

| evel and iZeBeHiRTPERRAAtom el viruy e early sxpression gencs of vims Juameembodbenig f he

“angi ogenesi s a~i bitor .i's the nucl eotide sequence encodi ng thronbospondin I.
TKi xonbospcgﬁdﬁ%ﬁ 11‘“?"5‘{ é“WBBpBB’PS? TP %n‘gﬂ*‘tﬁt'é’t?dbmq Hp esssqndiah grras) for $0
| ea subuni . | aty' ] east two .,actin ins to repress the
fortaati ont‘%?%gé gﬁﬂ%‘ssgﬂrng@ gg&ﬁ %a%%gxpressmn genqu&p 't Bothét ciiiodiment o

: ' the present invention, the above-mentioned virus may be an adenovirizs. Its essential

genes for propagation of virus include at lease one of the following early expression

20 genesof adenovirﬁs: ElA, E1RB, E2 and E4,

(2). selectively depleting the protein functions encoded by the the genes which are

essential for replication of virus in normal cells but not essential in tumor cells;

25  There are some differences in the expression of genes between normal cells and tumors.
Some essential genes for replicﬁtion of virus in the normal cells are not needed in

tumor cells. Theréfore, it is expected that deietion of the protein functions encoded by

| IP\TOMA\ .. \01883634.doc ) io




The prese~at invention provides a virus specifically' propagating in.
tuxnar cells artad capabl e of expressing an angi ogenesis inhibitor at high
| evel and its nucl eoti de sequence encodi ng the angi oge~esis inhibitor is

t he nucl eotide ~ 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
formati on of newbono, xnicrovessels |ocates at the ~ CGterm nus, the
heparin bi ndi ng dopaain. '|I~xe present inventio~a, provides a virus

specificall ropagat.ing i : iel | : QReBd BEt @bt in
angi agenesi%“"&’nﬁ%&ﬁ?tcgffl I%F‘bﬁi’%f*gﬂ%@e °3n it nﬁgflg%?i{d@ﬁ%' sequence
encodi ng theﬁ%%enesi s inlxibitar ~is the nucl eoti de sequence encodi ng
pl asmi nogenIlo ctivatoz~ iu~ibitor (PAS, The present invention provides a
v~itus specifically propagating ixx tunmor cells anal capable of expressing
au a~.giogenesis inhibitor at bxgh level and its nucl eoti de 20 seducnce
encodi ng the angi ogenesis inhibitor is the nucleotide sequence encodi ng

fi brmect i u. T REOBEHeiproletn funetions of vinis mpayrismanyoze of the Hllowing: FB Fildla
normal, cells and the potential cell di~'"vsion factor, Fibronectiu~ repress
the for-saat jege off adsnevivizowas intatd s peint mutetiony deletion yautytien gné Jagertion
invention provides a virus specifically propagat~i,ng_in ttu~ ox cells and.
capabl e of muftiensieaujting im fii proteimbscton eimonnalily of EIRSSkDa.JYd 19ka senen-

t he nucl eotide I P1l' hOM*1..101888634. doc 16, . seduence encoding the . °

angi ogenesi of ddahovibisiwas mytateshy mm@au@y%r@ﬁspmmammyﬁma BN, ey
be one off ™ the follow ng pronoters: th r e j,Lnian virus4o.
(convent i orReryling g s pProfein W@@F"@ME’?@E iﬁ}@i"eilﬁ BfEP %tédjeéag‘é%a
Virus (conventi onal abbrevi ated tp .RS he. | I : ~

cyt onegal ov?vﬁ@“?t?‘tﬁ}ﬁwmti AR, dﬁ%&%:@%’%@ %fﬁ%%mﬁ%ré i ﬂl Fn
the preset inventio h ucl .1 d u i ¥ J

i bi (0 o e appiefRReRRl G BER, TC86 SRER il BEAIRR AR as
above-rra, e, ~ , o 00 gL f eVt : [gh'ﬁd i ' [

angi ogenesi%u%W%]rng‘aggé%ﬁg%wﬁ %ﬁgﬁo 10 pr ggg‘rt#ﬁiiﬁe%%tsiﬂgﬁ%rﬁggw*w
endostatin Rl e OIGP 4.9 idhe e Wik ivirk D@as

si gnal peptﬁ%ﬁg%@c%t at ?j%ﬁ,aﬁgq?ﬁg Is(?%nal rBSfelpti dedrg}&’ i m’?&nogl obulin K
chai n, angiagatafdd By S6ME nidfatidiy |deletidn Smitktiors itk Msekiop| mstadon wsuiting ge e ) ,
l.~ringlel-5 structure of plasma pl asm nogen, Rringlel-3 structure of plasm
pl asm nogermprotéin Aigictibn Sbmiompality of IEP3#.50] asma pl asmi nogen plus the | ~i ugXeS
structure, Kxinglel. structure of plaszb,a x5 plasm-i nogen, |Criugle2

st ruptv@ of plasm pl asm nogen, Kririgle3 sttuct~e of plasnna pl asnm nagen;
-Kringl €5 structvre~ of plasnma plasm uogeri, interferon-a gene, inte~'eron~~

geaxe, i ntexfexon~y, gene, thyonbgspondj n gene,..platelef, fact 4 gene

pl x~m nagerf3hdePieatigh qr}rmﬁ’%ic{ea?ﬂfg'zé)%%% °W€'rfg[& ?#ﬂéﬁ’@nﬁ{&ﬁrﬁfau%% t he
replication of 'virus iii tumor cells, the copy rntnbess of the nucleotide
sequence erRA§HYNG the 20 angioger0.esis i~aba bitox ire increased and the

tunor cells are nmade express angi ogenesi s ]
After Reovirus infection, the transcription of its carly viral genes can activate the

double-RNA dependent protein kinase (PKR) and the kinase can repress the
20 tras.:;scription of other genes of the virus; therefore the virus can not replicate efficiently.
However, when Ras ig in activated status in the cell, it can re;press the kinase, resu.lfing
in the active replication of the virus. Ras gene is an oncogene, and when it is activated
abnormally, carcinomatous change will occur. The replication and propagation of
Reovitus are dependent on the signal passway of Ras activated abnormally, Ye., the

25  virus replicates and propagates in tumor cells expressing Ras at high level.

(4). selectively entering tumor cells:

MTOMAN\ .. \01888634.dac 11



i nhibitor at high |evel, thereby repressing the formation of the tunor
bl ood vessel and repressi ng the formatiop., growh and netastasis of
tunmors. Meanwhile, 't'~i.s nodified virus vector caa be used for killing
sonme particular target Dells i~x some cell mxtures, ~y making the
~ctadified w xus 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 nodified. vir jth. cell .conpoungds .i

Vitro cul { (Virums Gan Ginfnanic pHEICH a@meamsméa@%% She, SR PR
i.e., except the target cells, other.c tb | dl|. Yol hi lnd of
virus. The mioteirs, snd afoé%"&'ﬁ%?sr@gﬁl i e‘&?’ﬁ ttlg%']ee% P}eg?{:gl}k er eby

the 11'1 TOHLALl..101888634. d@?#%f@&ca’?%‘ 08}1'&3 ﬁ%%ﬁ%‘b&:ﬁ E‘Jf M ed

O-ace the t”&f‘@}'@% Re Ssaﬁfr’eé’ Sy PP UEe BN P BF opagat e aga

anot her as the

v vuses 5 obouivl R B %f%m.zﬁﬁnor%%@zgﬁx%ﬁm%ﬁsm
= Yol | oty L

??‘p\ellcég‘ljl m}/e I T%Q %t%gg{l‘lgce#% liegg* & Rmdear ity ﬂgﬁﬁs%ﬂd‘p or

esa Vi rus, rratlngthe Vi rus

sel ecti vel y @%L- ﬁ?&ﬁe%ﬂ{%ﬂgaﬂﬁhﬁ oty AR irdb {16 thérbiagd sirfadetwfoumonl | s,

D

.-L

| eadi ng to RRe Inerease o copy nunbers of the nucl eotide sequence
encodi ng the angi ageuesis ' inhibitor and the expression anount a x O
angi ogenesi s inhibitor in the tunor ceps; whereby repressing the
vascul ari zation of tunors, specifically killing tunor cells directly t

repress therﬁ@@mbntomvemi@y\/pfom awiras tspedifically propegating in @me&ibsand
described in the present invention include, but are not limted to, hunmans,
nonkeys, casepable ef e@pressiXgsan dngsgmxssmétﬂutorh@ highelevals and it supleptide
aspect, the present invention fuzthex provides a qet hod of usi ngﬁi‘g

vi r useslOdestaquinns dngoding the Expipgeniens ARRIPRF, 15 the nug |%?qﬁen£ﬁ§*“ # e
tunors, especially human tupors, wherein the nethod fuit' ~er include

adni ni st r at PReoRfAiRing cBgRSHER|  ant i neopl astic drugs prior to, concuuently
W "tJx and/or subsequent to the' infection of vixuses described in the
present invention in tunox cells. 20 To further increase the therapeutic

. e##i oacy, vitv.ses specifically propagating in tunor eeus and capabl e of

o esont | vAREHREIRG RRYLC R Rbp iy Ui obKE xR 32 C’f‘?ﬁSPﬁé‘ﬁ&“Y

conventi onanaregﬁeﬁ?ﬁ%agmzegdgf Qédo(‘]felﬂl cel?d 8f Blcal! xnasse‘is Withoht Hﬁ‘edtﬁi

m toci n- at a~s snake toxin), nonoclona

ant i bodjses, oelifs, TRS expafintaatsl Qfrif &ﬁ%sr%ﬁlaﬁa:ﬁéttal -depitRitrated geat ehdostatin Hadra

enbodl ment of the present inweruon, the virus of the present iuxvention can
' be com-bi vmbﬂgb&épmstwyamﬁngﬁnﬂrmgmnbm hﬁncalfti}enmmmfthereby repressing
ZP~TOVAL. . 101888634. doc 18

the formation and metastasis of tumors. Furthermore, there was no dmg—resmtance

produced upon repeated administration and also no obvious toxicity even several

hundred folds of treatment dosage was used. Since the endostatin is the C-terminus
20 fragment of collagen XVII, it doesn’t have the secretory sigonal péptide. For gene

therepy, it is required to add a secretory signal -peptide. The signal peptide of

M-oncostatin and the signal peptide of immunoglobulin X chain are all powerful

secretory signal peptide and when the signal peptide of M-oncostatin or the signal

peptide of immunoglobulin K chain is added \into endostatm, endostatin. can be
25  secreted outside the cells.

The present invention provides a virus specifically propagating in tumor cells and

IPA\TOMAN ., \01888634.doc 12



anti-tunors. The present invention provides a virus specifically
propag~al ~g in tunor cells and capabl e of expressing an augi ogenesi s
inhibitax at high level and the said virus eaa 5 specifically repress the
growt h of tuxa~ar cells througlx the replication and propagati on of virus
itself in tunor cells. '~"he present invention provides a virus
specifically p~rapagating in tunor cells and capabl e of expressing axe

angi ogenesi s inhib~itox at high level for in vitro infecting 10 tunor
cells. 'The yi LGS &N tigBibiter t41chibHzRey el |its ntelsstidd Ng
~in the copf%bﬂﬂﬁﬁéfgg@%t e éﬁb%@%??%@ggéthence enggding a~agzogenesxs
i bi tor angehdie SABEARE N miScnlis fhikitordh BgPARédidorsoibiriod lantaling dRed.
The present 1 nvention pro~rides a virus specificall'~ prapagata.~xg 1.~l
tunor cells gpdohfiiapakiies@finexpr essi ng au angi ogenesi s inhibitor at high
| evel . The virus can~be used for selectively replicating and propagatity in
tunor cells, leading to the increases a the copy nunbers of the nucl eotide
sequence encodi ng angi ogenesi e i nhi b~Ltor and the expressi on anmount of

angi ogeueszs inhibitor in the tunor cells, thereby repxess~, g the .

vascul ar 5zatAngiosséitin dsrdhe inteeqnt fregmeny afhplase mlesainoge: Hesma ampinagitssi s
of tunors. 20 Ivleal xwhile, tl~e virus is ablg to Eropa ate %ﬁ I, d,ozxly

Limted in teontinsBringlel S srusture, whnreinKyingle sitg 153, structycg of % g9

the vi rus deSpavesod ARMIREOR, B8k TR RO SOTAEhAboul 1) B Aok
of tunor cells, 25 npar, M th current tunor the lL.es. 1 ageous
effects of trﬁ%‘d’}‘)‘?segggﬁe 1§ ﬁ%&y °¥ﬁ?9§§%%e§z??1b?6‘§ #@Wevse%"ﬁ%ﬁgar STHOWn as
follows: Th rese o\ [.on.: [ Vi : ot LINOr S
speci fi ca[ I ?‘ﬂgﬁﬁ§%€§#%’?ﬁ%‘?§r‘#ﬁ %e S a]r%dJ féz%gﬁsglgﬁg}%%(p_r &si ! Pé?éu%#e.
. POCES) ol € prta gl A Pl S K4
structure. Recentl}'r, there is étud.y to .comparé the action of hydrolysis fragment

Kringlel-4 of Plasma plasminogen against endothelial cells of blood vessels with that

of Kringlel-3, showing that the action 'of Kringlel-3 is much stronger than that of

Kringlcl-4. The study on the action of recombﬁmt Kringlel, Kringle2, Kringle3 and

15 Kringle4 against endothelial cells of blood vessels showed that: the action against

endothelial cells of blood vessels is in order Kringlel>» Kringle3> Kringle2, while

Kringle4 almost has no activity. The activity of KringleS against endothelial cells of
blood vesséls is aimilar to or stronget than that of the Kringle1-4.

20  The nucleotide sequence encoding angiostatin in the present invention is the nueleotide

" sequence encoding Kringlel-4 structure of plasma plasminogen.

The present irvention provides a virus specifically propagating in tumor cells and '
- " .
capable of expressing an angiogenesis inhibitor at high level and the said nucleotide
25  sequence encoding the amgiogenesis inhibitor is the nucleotide sequences encoding

Kringlel-5 structure of plasma plasminogen.

P\TOMAL .. \01888634.d0c 13



treating tunors. 'tee present invention provides a nmethod for constructing
a virus speci~, cally propagating in tuanox ceps and capabl e of e~pxessing
an aagi ogenesis inhibitor at high 10 level Generally, the said nethod is
easily avail abl e and can be used for consixuci ~ng viruses specifically
propagatizag i.~a tunor cells and capabl e of expressing su angi ogenesi s
inhibitor at high level. T)xe pxesent inv~tion provides a viral capable of
Killing tunor cells bath i~ viva aid 15 in vitro without affectin nox-~al

celI's, and Thy praempineentiorppesidaesgs aimgs spenBeslly PIOPREFIDEM HMAY; eS| @l i n
tunor cells both in vavd aced in vitro. Conbined W th chem cal.anti-tunor
drugs, it wedpkblecifl expressing anciMEOSARLHS &h%‘éﬁ’f%ﬁtﬁ’;’/gh%ﬁhﬁwf il o ‘E}F%% xve

of using the virus for_ tunor therapy ~owvith high e~.ciency and | .
toxicity, 2@quenseasncadingother sagio is JERpHtn 1§ Fieo DRSISOHY Jedighce %&’e’%ses;
A, , C D_1? and F. Thei ~ost,cel.l tropism neoplasia, as ~ocTell as
the nature %Fnslt%é%oqhé’&%‘éoﬁfg,&&ﬁggﬂwgﬁﬂé trixus axe not, identical. The
present inwe~ati o~ enploys 5-type of adeuaviral C subgenus (Add as an
eaenplif§g catian to~ further desEribe the present invention in details. Al
the construction neans of the present invention are available to those

sl s~ 11ed iy Becdh 1o 2Bs PBENINS 2vifdh cpeSaRMTP Probapatita/ BitumdH GsiRSaAl a0~

za p'igtyxe I Xxeati ng nude mMm Ce agal nst txat~spl anted

human col on ebf | dpids¥Be Ui RfgioBendsRC aikibifrt ataBipholgvElland its nucleotide
( GN\~i K—endog et ~, uX—x? aﬁ'g'%evi at%ldgto CN~i K endo) of the present invention

with a partiQhestq etdoding e Eddibgdsisis Hphibéton ig ¢ne nhcleatidey seqnenced endoalingm

gene end tb. e rec~onbi nat~t adenovi rus (CNH ~-angi a~tat~l -1, abbrevi ated

for CND. - angiiagletf3 sthetpe pheKringle®stricture wif plasma plasminogen. del etion in

El bSSkl ~a protein gene carrying a-agiostatin gene, whereiz~ the treatnent

tines ¢ i ndi cated az~ the X-axis and tunor playsical volunes are

i 7adi ca

useful in the present in~rentian, far e~anple, the cauyentional hodds

such as resThe present myeptien arqiadss; & yirus; Pseifighlly prapagitiie i furggy, cells an

Ly X, B O ‘expresting an’ Angiogenesis: mbibitor 4 high' fovel 308 52 HhbiBOHd "
sequence encoding the angiogenesis inhibitor is the nucleotide sequence encoding

Kringlel structure of plasma plasminogen.

15
The present invention provides a virus specifically propagating in tumor cells and
capable of expressing an angiogenesis inhibitor at high level and its nucleotide
sequence encoding the aqgiogencsis inhibitor is th;a nucleotide sequence encoding
Kringléz structure of plasma plasniinogen.

20 |
The present invention provides a virus specifically propagating in tumor cells and
capable of expressing an angiogeﬁesis inhibitor at high level and its nucleotide
sequence encoding the angiogenesis inhibitor is the nucleotide: sequence encoding

Kringle3 structure of plasma plasminogen.
25
The present invention provides a virus specifically propagating in tumor cells and

TPATOMA) .. \01888634.dac 14

ed an the Y Coordinate. 1 a E~tanple The xnal ecul ar bi ol ogy net hods



15 Sanbr ook, Mol ecular Coning, A Laboratar~ Manual (the second edition)
and the ix~stxuctions recomended by the manufacturers. ' E~canple 1. The
construction of an adenovirus vector earxyiug a deletion of Bl region o f

| xuman eadostatin gene. 20 '~Tector pCAI 3 'vc>' a~s cammercially avail able
fromMc:robi ~c Biasystens Tnc. (Tora~xto, Canadia). The pCAX3 contains a
5-type adenovi z~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' ~

cyt amegal oviLufre( a_f%qgfesﬁﬂg saV4Rinpdneaid einhfifdr t atokight level sndritd nuelgotideces
‘were 25 insérted 1nto tilé deletion region of El . ~ol ynerase Chain

R eact xon (ReRindbesndd % Aigibgehydin dnlibitan i o sueleotideg ssgpencehendoding  RBA
v

of human 'o e~traeted fromthe ~11~OVAl. - ~01888634. doc 21 fresh and
nor ~aaal humgje“&ﬁcﬁﬂ-es@iﬂmﬁsplmﬁageﬁm (Fax procedures, see, the
specification O SuperScrip~ First ~ Strand Synthesis Systemfair RT-wPCR
Tit, G BCOERL Conpany), the human endostatin gene was anpli~.ed using
random primers. Ey two-step pol yxr~erase Chain Reacting (PCR) (For

procedures, see, Wite 5 $A ed., .1'CA2 Protocols Current Nethods %r}g_g
Appl i catd onterfaremis widelggised dor antbyivys therany JHEER #Ee: feaeaThs HTRES was

added before the gene and EcoRl apd.~Qal restriction enz ' [ £y
i ntroduced et @t@?ea%h%&thﬁ ﬁgwgﬁﬂc%?ctpﬁgppgg‘iﬁlél_g LS %:vw&aé%h ﬁ%S%@ATG

(SE- 3D No: st opesress (4 GG apte ot of Wy e e e, o

ATG GCG AGC,CAC C,ITTC .CAG (SEA 1D No: 2) Priner 3:GCT° CTA GAC TAT
TAC TTG G A%“@%@%@sﬂﬂ@gﬁ'@%al 1 ~ TTC TCA A |' G CAT AGC ACG ATG
TAG GCG TG (SEQ I D N4: 3) Wherein, the first PCR inplication was cazxied
out using RT PCZi . pz~aducts as a tenplate, prine’ 2 and the priner ~ ss
pxi mers, the PCR conditi.ans acre: the. reverse transcription products
=0, 19 X b petseiClavertid BRovidedNT virds kpediieillyp piopagatig in-GghorZEelRuardNA
pol ymerise 3U. "Water was added up to the total volune 50p.1.., 94 C, 5

' capable of expressing an angiogenesis inhibitor at high level and its nucleotide

sequence encoding the angiogenesis inhibitor is the nucleotide sequence encoding

interferon-~-ce

15  The presént invention provides a virus specifically propagating in tumor cells aid
capable of expressing am ‘angiogenesis inhibitor at high level and its nucleotide

sequence encoding the angiogenesis inhibitor is the nucleotide sequence encoding

interferon-8.

20 The present invention provides a virus specifically propagating in tumor cells and
capable of expressing am angiogenesis jphibitor at high level and its mucleotide

sequence encoding the angiogenesis inhibitor is the nucleotide sequence encoding

interferon-—y. ’

25 The preseﬁt invention provides a virus specifically propagating in tumor cells and

capable of expressing an angiogenesis inhibitor a bigh level and its nucleotide

IPATOMALN .. \01888634.doc 15



m nutes for denafi~ration, then 94'C fox 30 seconds, 50 Ci'or 30 second,
72 C for one mnute, fatally 3 0 cycles, 72 Cfor 10 m nutes fax extension
and tlxe 615 by '" ~a,gxnents were recovered. .Again the second PCR
anpli~tcation was carried out using prinmer 1 2n.d primer 3 as tb~e priners
and the 615 by fragnent as a te~aplate. '"the PCR 25 co~xditions are: the
products fromtlae first anpliccat'ton 1p,1, 10 Xbu~'er 5p,1, 2 nmal/L dNTP

2p, 1, each, primer O 1~Cg, 1'u DNA pol ynerise u. t.er was added to
the 11" 1" TGbiNence ldditadiag Ihe dagiopenesiy E%/DébéthF %@P‘i@&c@}ﬂ’ée rﬁnﬁﬁér‘lgé f ax
denat >nation, thaw, 94C for 30 seconds, SO C far, 30 s n 72 f one
na-, <. te, ttmoabogp@eiiv J.cThyembyspondinglis mpmt@PB%C?%ﬁ%g?fﬁfﬁé‘?IS%%iﬁﬁé%‘he
647bp fragnent was recovered.. The recoyered.fragnent r i e ith
DeOR ot o ROR S GRE SRS PE SRD Gt RAREG: i Reschd Brbailoll |
Company, 1_| "' SA} for seq\gen ing, and the ;~ucl.eotide sequence shown as SEQ
~ NO: 4 'O\Pfﬁwbﬂwae‘gﬁﬁ%rei n the nucl eotide sequeuuae fromby 10 to s2
encodes the used M oncostatxu signal peptide and the nucl eoti de seguence
frm by 83 to 632 encodes the said endostatin. The said ~agnEnts were from
digestion with EcoR~ and Xbal and inserted in orientation into ~ the

EeoRr - Xhal -l sregéntvﬁ%rﬁfonp es G vired $pRekichflyRizOh ahatiFHin @AM cHS land,
e nl ¢

Exanpl e 2: const Ion  of an $dea~ovxrus vector with El del etion ofan
angi ost at i nuf : Cm% dhess tinhitoP @R highrlese] pend disnmwtléaiide

at nplivyi~. g%agﬁ%lga%ﬂog%%ﬁffgﬁ n gggene, Tot al RNA:gh.~uva,s extracted from
the fresh GHRE NEHcolinBeihe | dngisgehésis uddbitdyist the, myldalideclequerse capeodingi n
Reacting (PCR), the angiostatin gene was anplified us~g randém priners, |ay
usi ng t wo- igplePEcteres. dRiatelsh FaotorRe s blupd(rlatelet i griule ppoteineands tsdomeis,
“White BA ed., ‘supra), both Ecoltl axed ~, baZ xestxietion enzelrre_ sites were
~txodndéd ifst répressiugithef formetiope nf newborprmicgovessels locates at the C-ferminus, the

.5' -, ~4CCGA- A. TTCCAAAATCr Cr AACATAAGG- 3" (SEQ I D NO 5) EcoRl

pl asmi nogerheparig-birplingdemgn. 5' - ACACTTTTCCTTGACCTG A' r' TTCAG' (SEQ ~ NO: 6)

pl asm nogen: 348-343+111-94 Prinm-er6 ;

5' - CTGAAATCAGC r' TCA, A, GGAAAAC r TC r TATC pCTCAGA~' r TGC~3' 25 {SEQ ~ NG 7)
pl asm ~aagez~,: 9~-111+343-363 TPCt' OVAl.. 101888d3~,doc ' 2.3

The present invention provides a virus specifically propagating in tumor cells and

capable of expressing an angiogmcsis‘ inhibitor at high level and its nucleotide
15 sequence encoding the sngiogenesis inhibitor is the nucleotide sequence encoding

plasminogen activator inhibitor (PAT).

The present invention provides a virus specifically propagating in tumor cells and
capabie of expressing an angiogenesis inhibitor at bigh lgvel and its nucleotide
20 sequence encoding the angiogenesis inhibitor is the nucleotide sequence encoding
fibronectin. Fibronectin is the main component on the surface of many normal cells

and the potential ccll diffusion factor, Fibronectin repress the formation of newbom

blood vessels in vivo,

2
¢
2

25  The present invention provides a virus specifically propagating in tumor cells and
capable of expressing an angiogenesis inhibitor at high level, wherein the nucleotide

AATOMAN .. 01888634 .doc 16



Primex 7:5'-AGCCTCGAGGTA. TTACCCTTC f~TTCC~' C TAG 3' (SEC1 ~ PTO $) Xhaz (2
stop) plasxni nogen: 143X-1A16 The first F CLt was caxxi.ed out using

R T-PCB products and pxiners 4 and f, primexs 6 and 7, respectively, and
t hen bath PCk pxoducts :Wxe m xed together for the second 5 PCR usi ~ug
primers 4 and 7. Th,e | | 6%bp-fxagnent was recovered, digested r~rxth
EcoR, ~ and Xhal and then inserted itlta vector pbluescript INKS (-~) (ATCC
Conpany, USA) for sequencing. T1'le xesult is spawn as SEQ ZU ND, 9, |
wherei n t heseaquenaoenadding: theemgiogenesis ghibiter isocardrodled dye prameterss dpessdihal
pepf~de and the nud eati de sequence ramby 61 to 1155 exAGc%,ﬂg,s 1z he_sa)'ugl
angi ost at i npromotercmay hejone o rhe: fellopaias inremeisr Jie iPreproter; AL REAE VR n g

Xbal and inserted in_orientation into. the | ~I - Xbel vegt or 3
oo gnat ed onvatisaml AREIGTe SVANa LR PRSI, AL HaRS SERODR b ax
tb,at contains a partial, deXetiaqn n.,.adenovi_r E ~d | n..gene
and a stop COP¥H °H§Ji¥ tﬂb&r%‘f{%ﬁé" ﬁ@i%ﬁdﬁa}t%&%c’t@%ﬁl g%;%%%ﬁ\?v
comercial ly avail able f.rom I Qb i t Inc. {TQranto), Canadi a.

" pXC, 1 céﬁta%§V%?°3%1i%8?R’F‘G§M§%8M83ﬁ%%ﬁﬁzz to 5790. The said vector
was digested at bp33z9 wth endonucl ease Bglil, they. partially digested

w th endanucl ease ~TindlIl. A 9372-by IaNA fragnent was recovered and
filled in 3 wvcrith 20 Klezzow fragnent of Fscbez:ichia coli DNA pol ynmerase

|. Thus th, g afé&ﬂeséh@%%u%,t hemiitdotiile QBqucns @ﬂaﬂsﬁg‘rhggag&&sistmhmaai’@ was

obta~ed. Two |~ ol i gouucl eoti des were synt hesi zed and nade an adapt ax:

The nuol eat jnd@rt&E e TEE od-dsbor@iaDi¥Eial ag Qerorab aft the efhors-guentibnit micfel 8
~' AATGAG ~AAGT~1A {SEQ 1D No: 1 Q Primer 9 TTAGTTACTCATTA (SE(~ IL7 No:

11) TE ~~' Ghfris. . THel Bddeatided omjurices éhcddmgoanpiogeacdis Tnhibifors oddsgribede ire dhd de
fragnent were m xed togethei, dez~atuted at 1 (14'C far 5 m-x~utes, (tl~e~
renat urkdd bpreséntikgentionlars emglostatin @engsunontaimitg theoscoretory|signad peptisiermhith is
bact ex| ophage pﬂ?)lgﬁnual eotide | dnase Followi ng :renaturatio~, 1'he 5

¢l

phosphaxyl a persideafMiougastatn gad thesignah pepfide of ipmaumeglobyglindK ghain,
e L 0 Lo e R et
S e o S SRS e R 6 0 A5,
19) T CI1 v 0L g i oA KRB ROt ol gl

15  plasminogen, Kringle2 structure of plasma plasminogen, Kringle3 structure of plasma

plasminogen, KxingleS structure of plasma plasmihogeri, imterferon-o¢ gene,
interferon-f gene, interferon-y gene, thrombospondin gene, platelet factor 4 gene,
plasminogen activator inhibitor (PAI) and fibronectin gene. Along with the replication
of virus in tumor cells, the copy mumbers of the mucleotide sequence encoding ﬁe
| 20 angiogenesis inhibitor are 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 formation, growth and metastasis of tumors. Meanwhile, this modiﬁed
virus vector can be used for killing some particular target cells in some cell mixtures,
By making the modified virus propagate selectively in ﬁs particular target cells, this
25  particular térget cells will be killed selectively by th; propagated virus. By mixing the
modified virus with cell compounds in vitro culture or in animal, the vitus can
propagate only in target cells, i.e., except the target cells, other cells can't be killed by
this kind of virus. The virus propagates and replicates in the target cell, and thereby the

IMTOMA) .. \01888434.doc 17



.vitro anpl ~cation and the 1'CR product was seduenced. The result is shown
ag Sip E- NO 14. '~t'herein pXC-del E, I b has a deletion region of

2809- 3329 in vector pXC. 1, the sequence TAAGAGTAACTAA was insert into the
said region and tlxe Bgl Tr digestion, site was retained after two stop
cadons. ~xainple 4: 'Z he constnztion of an adenoviras vector carrying
human endostaxin or 2(1 angiastatin and having a partial deletion in Elb ~5
Kda gene pCAl 3- human enpdost atin_and pCAl 3- huma gi ostatin re.di gest ed
with ~gl ||, targs$ selds maaixed W&?ﬁ@ﬂﬂﬁ’%ﬁg‘?ﬁ g q%ﬁ ﬁ@’atﬁqé’ emla?anf

(- 299---Cﬁ2 of human aytonegaIOV|rus (FKmA\O) human e~dostatin gene
cont ai ni ng MOPABHR AN signal 25 peptide and SV40 goly A tail siguevl)
and a 1' 758bp-fragnment (I E pronoter (-299-+72) of hunman cyt onmegal ovirus
(I ~CM~, human augi ostatin gene and Sv40 poly A tail wxor~c.~~ .

voi ssas34. ao~ zs szgnal ) were recovered, respectively. The recovered

fragaa, ent SP"‘QQ&RF ?%Jcl eﬁln ~lebdht ilGertdh, ﬁov?dc% €a Phethd> ﬁeﬁs@ bh&RAnE ¢

was used fa e sense or anttsense orlentation

i x~sertigl . aﬁh{ggd tﬁg%é?qggaﬂfm%ﬁnéﬁ 9 tredting EE@&C&MI eddeQRUMurkall A

(SEA B7 NO was use anpl i ~xcation Wwth s' and 3 - priners of

I xuman 5 e nﬂﬁdr@tlt TheRidds Bie stapd a8 fotlowsiE) & Wiro bt pvivairgbaiigetinmor cells using
respectively. 1 j PCRwas carried ant using this upstream priner and human

endost ati u fiie-qald Wiras,aZ)0makingrtha oiras sElevtivsly [téplidateeand ipropmgate shbstastially 5'
prinmer (located at 1.10-131bp of Moncostatixt sitglaal peptide and human
endost ati n Hmited if GEndCEIE leaiing ¥ CheBCrseA ofdie capy-nemberE@f-the nac;lea(tlchq
1'ximer 13, i.e., human. endastatin 3' ~p~irner (located at 577-600b

M 0~acost at éaquend; aetnccpxbpgu the anﬂoamw dnhiliisen #md| th egemqssmcw MG TAG
GCG TGA TC,C 'x C (.SB Na: 1056bp- Fr agrrent was obt ai ned b

anpl i fikéht | Mmeloganagis h;t@rrgl th@ tawarwsﬂslwhwegx mﬁw heneas

aran o distors| WegERRX Bl Eer ok uSely o e e B B

g{ oSl B e D 1 1

SV40 poly At Si gnal we i nserted, | totheB
sense orien'tnﬁﬁis{ﬁ g ﬁs(gflb B s piesE

?ﬁé?@ﬁ?ﬁé“ﬁ%ﬁ%ﬂ%@%@%‘%ﬁc&%% shidh Pl Gos X o leTRey 00057751 o
human~cyt omegal ovi rus (HCWj, human endostatin gene oontaiz~in.g the signal

peptide of Moucostatin aiad S"V 40 poly A tail signal were ;inserted in
antisense orienta' ~o~z into the Hglxl site of pXC-del El b, designated

pXC- del1sEl binedidee nspiect, 2he Bleseht ivehtiv Futins gr@sddéwd niéﬁiddg:ﬂdshfg HP Virgedt N

primer and human ayxgostatin S -primer and pri~l ~| TAMAI .

t 01888634. dimsci@bed in the present invention for treating mammal tumors espe.clally human
tumors, wherein the method further include administration of the chemiocal
antineoplastic drugs prior to, concurrently with and/or subsequent to the infection of

viruses described in the present invention in tumor cells.
20

To further increase the therapeutic efficacy, viruses specifically propagating in tumor
cells and capable of expressing an angiogenesis inhibitor at high level described in the
present invention may be used for tumor therapy together with the conventional
chemotherapy drugs (e g., cls-platin, 5-fluorine uridive, mitocin-C and the like),
25 biotoxins (e.g. snake toxin), monoclonal antibodies, It has the better effects for
a.ntil-tmnor drugs. In another embodiment of the present invention, the virus of the

present invention can be combined with X-ray and can produce better effects of

IMTOMAN .. \01888634.doc 18



Primer A~, i.e., humaaa angoststlin 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 OrTA ~C (SEC Ih Na: 18) 5 A
1298bp-fragaaent was obted by anplificatxori using prinmers IO and 15,
indicating that the 1'CR pxoduct contains |IE pratn.oter (-299--+72) of
human cytomegal avirus (TdClv.(V), human angostatiti gexte and S f40 poly A
tail signal ambtenémserted i ~0. sense orientation into the Egl.E site of
pXC-d. el Elb, desigaated pXC-del Elb-angiostatin 1, 1, 0 A 13~4bp-fragnment
~vss obtained by anplif canon using primes 10 awd 14) indicating that the
FCR product contains ~ pronoter (-299--+'72) of human cytorregal ovi rus

(T~CM'~, hupan angastxtin, geo.e and.ff44 A tall na ted
in, antisen¥he @resspt mnvieafion previ ?ﬁaagéq”FISP§$§8 gg g %’Eg‘f

p~C—deI 15 EIb astatin 2. Exanple 5 n

carryi ng buf® &ngéﬁ"ﬂiﬁ%sﬂﬁ%aﬁ?"ﬁ%lﬁ :IE i gt ﬁlgg‘%ln%rdgﬁggsqfc{]%%de{&jetl on
i.n E1b55 K. da ne 20 The.El trans

ine, xe, , SRegoally Tepraes G row ot iy ?‘3@5 a%’f%?‘“‘%’%?“g?xcr 3pdificn

Bi osyst ens xadna and deri ved froma human enbryo~c

| ~dney cel |E%F§(‘L§;ﬁ€ﬁy %ﬁéaved adenovirus 5-type 1~N. A, . The cell line
contai ns and expresses the El region.of adenav'i~z~s 5~type. Furthernore,
it can be transforned by adenovirus DIVA with a high transfection
efficiency. 29~ cells 25 ~ wire co-transfected with one plasmd cantplthe
| eft arm of TRe ghraseut invenfion paevilaoeviex spetifickllynpaipagating és thok-celist amhi ng
the right axzlx of adenovirus 5-type, whereby ~l~alvtn\.. W.88%634.dx ' 27
adenoyr usesmgzabh: bhexprossing yn fampicgendsisc inbdbitor at Highdevel dos in edfve ibfenEmg
wexe obt ai ne Cell line 29~ was co-trat~seeted by those derived as exanple
| -4 pXQdel tdigrboetisdFhe airus répliqateS-and| propagatascios et thmor celyaeguting in the

El . b-angiostatin 1. ar pXCdel Elb-ax~iostatin 2 and plasmd pEHGE A

cont ai ni ng edry, numgher of the nugleatide seavence \peodng rANGIGECESIH Jubibitera prd B ne.
-For detailed progedures, see, the tn ul ation instruction of CrlBOCG
)31Z. L @m?ﬁ?ﬁsﬂq@?‘@taﬁan%f’mé'ﬁé‘?@rmegxm ally available froiu

M erobi x Ei osysterns Tno. (Ontario), Canadia and laBHd, O contains the
right arm of adenavirus 5-type but has a deletion of E3 regic~t~ whi Xe
PEHCGES cat~tains the mght armof adenovirus 5-type and E3 regxau. ~-1~4

‘days after gpg ;;&%gﬁ{eﬁ%hf?&h il ﬁ(v@uglsﬂgéiﬁég[lgﬁéfmg“ G ko cells and

purification o VI'TUS aques for- three X€ reconbi nant

adena~'jgsUS r a
endost at5|S nl @@Zawﬁ éﬁﬁﬁpendﬂg tati %‘ggmcﬁlﬂﬁlﬁ %?%n%gt%ha%gﬂz%@?r{gé %ﬂl\? Déied for

angi ost at i néeléatwc@'%h@d%ﬂ! F@"ﬂhmoﬂ@ﬂis?ﬁaﬂiﬂgnﬁ- thednéteases of the
Cl V~i | ~-angi astati n2-2. For the det ailed nethods fair cell t:ra~s~ ectio~,

see, Mirraycdpy numbers of the nucleotide sequence encoding anglogenes:s ivhibitor and the

A

expression a.mount of angiogenesis inh1b11:or in the tumor cells, thercby repressmg the
vascularization of tumors, repressing the formation, growth and metastasis of tumors.

20 Meanwhile, the virus is able to propagate in and only limited in fumor cells, and also
able to 'specifically kill turnor cells directly. :

In still an aother aspect, the present invention. provides uses of the virus described in

the present invention for repressing the growth of tumor cells.

25
Compared with current tumor therapies, the advantageous effects of the present
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15 ed., Gene 23~ansfer and .~xprersid~ Pr~otoeols, Humane Press, x 991 )
wherein. far tho nethode~ for co~txuc~i az~ a a reeonbi x~ant adenovirus,
see, exanple X-4. 7,'lae genom c $tructvre and speei ~c o, ane of oaeh
obtained virus are sk~a~cro, ~iau t~.bl~e 1 below, respectively Table I ~0
Virus Nane , Plas~nvid containing Plasmd containing tb,e leis armof AdS
the right armof Ad5 Ad5-del Elb- d Vid~-endostatinl-1 p~C-del Elb- PBHGE3
, etxdostatin 1 endostatin 1 Add-del LI b~ CNT~-endostat nxx3.-2 pXC-del El b-
PSHCr E3 ~ndinvtmtidorarg showin s fallowsp Ad5- del Elb E3- CNHK endost ati n2-2
pXC-del El b- PEHGLO r nwoHrw.. ~o0~aass3a.ae~ zs enaoszaun ~ Add-del Elb
E3- CND- endostatin2-2p~C-del ElIb- PBI ~GlOendostatiu 2 .endostatin ZAd5- del
El b, G N~-ax~giostatinl-1pXC del Elb- FETTGE3angi ostati n langi ostati ux

1Add-del Elb- CND angi ast.ati ~0d, - 2pXC- de - .PBE st at i '
apgxost at | nibe Aesenk JvantioppENides gn‘aﬂgs%ogfﬁl Zyignév- %’gl (qgé Bebificdty
PE~Cr | Gangi ost a~tai xx X' _angj ost.at i - . 7 &b bnesis TAbRSTE @ ML - 2
pXC-del El bP~ pﬁ@%‘?&gﬂﬁ’f 8@'{%%‘1#’%5%%;%2@%%%& %eﬁcs’/‘flﬁ%gfgs _ o
propagatg£d iﬁ(}elg_gqgi&%i g%?fr,.mm& Gttt cGABnRRt PithdeliBaly BBSEed Gby by
cesiwao,” cb~I'Okxi'de gradi ent centrifugation ( far detailed procedures, see,

| Vturray EJ : pra). 10 15 Ad5-del El b-endostatii~

1( CN. HK- End%)rgétaglgitﬁIEIJ fstij) i s an adet xovi urus 5-type and has a deletion

mut ati on regi on bet c~eeu 2849-3329bp (the partial sequence t~f El b 55Kda
gene). The sequence TAATGAGTA, A, CT. AA, which contains tv~ro stop codons,
was iusexted into the said deletion nmutation region and the sequence

cont ai ni ng The preseat envéntik@Opraddesofa imatiod dPr cropglaiatingx as vires-Gpeeificalliuman
endastatin gene containing the signal peptide of Moacostatin and SV40 poly
A tail, siprophgatingietmeoneslls andsapahdel of pieressing By angioggnesis iphibisersat hi
orientation aver the stop codons. Qher_ sequences of the virus are the same
as t host of level. Gepeyafiynthe saiometiod 3a easly salablepnd fa3 be wrcd b SeRstrusing

(CN—K- Endastatin x-2), is an adenovi xus, 5-type. xnd has del etivzt .nutatia~i
" ogi on bet wEEWep sEnseHisEly DIOPBEAIRE (7 o UNASY e AN ORISR FRPressing o

angiogenesis inhibitor at high level.

Tﬁe present invéntion provides a virus capable of killing tumor cells both in vive and
15 in vitro without affecting. normal cells, and furthermore, expressing angioﬁenesis
inhibitor at high level in tumor cells both in vivo and in vitro. Combined with chemical
anti-tumor drugs, it will kill tumor ¢ells more efficiently, obtaining the objective of

using the virus for tumor therapy with high efficiency and low toxicity.

20 Human adenovirus is classified into six different subgenuses: A, B, C, D, E and F.
Their host cell tropism, neoplasia, as well as the nature of the disease induced by the

virus ate not identical. The present invention employs 5-type of adenoviral C subgenus
(Ad5) as an exemplification to- further deseribe the present invention in details. All the

construction means of the present invention are available to those skilled in the art.
25

Description of the Drawings
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gene). Tlie sequence XAATGAGTAACTAA, which contains two stop col ons, was
inserted into the said deletion nutation region and the seduence contai ni ng
|E 5 pronoter 0299--i-72) a human cytonegal ovirus (~CW), | ~u~an:
endastatin gene containing the signal peptide of Max~eastatiua and S'V40
poly A tail signal seq~xex~ce were inserted into the Bgl~Z site in

auti sense a~rientativn aver the stop cadons. O her sequences ofthe virus
are the sauce as those vfAdS. 10 Add-del El b E3-endostatix~. X ( CNH~
endastatin 2-1~ is an adenovins 5-type and b,as a deletion nutation region
bet ween a809-3329%hp (the partial sequence of LlIb SSI~da gene). The sequence

Sl d el et 1 BYeoseiL 1 he et b ot Rdering® sl et TRy bR g o1
i cont ai xPllg WHE dpaieopEBHLh o WAP KPR e T bR AR K .
: - g9

arCer 1 ﬁZqzﬁﬁﬁﬁsﬁéﬁfﬂmﬁe&% |@%o*aéﬁﬂf@#%ﬁafﬁ@ﬂdnﬁﬂP‘é??%%f’%‘?*ﬂﬁ%ﬁé’:
28133- 30818 Satie

\(/I rusda&g t%ﬁé"gﬁ%&%g QEQ%%%QE%B}E@%QP' aEflgmlbhEB endlostat ?1%2 L-i3he
C-endvst at by 3‘5 %gag}d?ﬂ? gyy,fxmg Prebefl Sn oh! ®fthaa lpaktedl | @dletBst @i | ON

xegi on bet ween e partial sequence of Elb S~~da gene). The
seduence ' pANISHIASA FAMGR Alne WS efidiaitatn igehe, SkipeiRothengeativefitatimenes t ed
into the said deletion nuta~taon region and the sequence containi.~ag | E
pxo~ot er ( - #dfbateddd) the X-hxisend cyphornphyaicelwdluney ax€indieatehomthe Enowdinate. n
gene 25 cont2~ing the signal peptide of Moncostatin and S V40 poly A tail
si cgnal seque~xce was inserted iota the EgITI site in antisense orientation
after the stop cadons, neanwhile concomtant with a deletion of

28133- 30818bp (the partial sequei xce of E3 m-n~W.. ~a~esasaa..ao~ ~0

regi on)k 10 E’é&mB]équences of the virus are the sane as those of AdS.

, AdS-del El b-angi ostatin 1(CN~-angiostatin-1-1) is an adenovirus 5-type and
bas a deletion nutation region bet ween 28(0- 3329bp (the paxtial sequence of
Elb SST~.da. S ' gene). The sequence 'Z'.A ATGAGI, AACTA. A, which contains

Y0 St oD CRHRRl SRS bt RehlSr L AELe [hoRIH' 341 aalBIban and

t he sequence co al nin ronoter una-~an tOITE ’OVI r
(HCW) , hU%véﬂﬁc%P%ié}ﬁdd& SR SsARaHBYE SnBRh afyebtid, 1fgaaaﬁl' reReaRGSn exe
inserted ax~to the ~g site I n~ sense ori,entation after the st op cad’ons

Q her SeqUWﬁﬂoﬁhﬁdmdlﬂﬁe MRt BeheHARE sPRifidl R &}né@oﬁeb&th fsterefléd to
Elb- angi ostati u2 (CN, ~-angi astatbx-1-2) is ,an adenovirus 5 type and has d.
15  Sambrook, Molecular Cloning, A4 Laborator;v Manual (the second edition) and the

mstructions rec":ommeﬁded by the manufacturers.

Bxample 1: The construction of an adenovirus vector ¢arrying a deletion of E1 region

of human endostatin gene.
20

Vector pCA13 was cormercially available from Microbix Biosystems Inc. (Torouto,
Cenadia). The pCA13 contains a 5-type adenovir_us sequence from bp22 to 5790 and a
deletion from?’ 342bp to 3523bp in El region. IE promoter (-299--+72) of human”
cytomegalovirus (HCMV) and SV40 polyademylation tail signal sequences were
25 inserted into the deletion region of" El. Polymetasp Chain Reaction (PC]_SL) was used for

amplifying human endostatin gene. The total RNA of human was extracted from the
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del eti 4zx mutation regi on between 2%b9-3~~9bp (the partial sequence of Elb
55T~da gene). The sequence TAATCr ACr TAACTAA, which cons two stop eodons,
vurs X S iuxserted into the said del etion nutadoz~ region and the seque~oee
containing | E pro~aooter (-299--+72) c~f bur~.an cytonegal avi xus ,

(Fi CM V~, huzx~an, , angiostatin gene and SV40 poly A tail signal sequence'
were inserted iuato the. Bgl Il site in anl ~sense orientation aRer the stop
eodons. Ot her sequences of the virus are the s2me as those of AdS. 20
Ad5- deX El bfrdsB- mmwomhhﬂ:unian(m'mswe abgingsR3t | FCR- Bor xaroasdusese fs%i Fas

5-type and bas a del et xa~l ion regiaxt betwken 2809- ~3i€f?ﬁ,&@l{g§{‘

pxt ~l al seqspecitieatidn E\ftﬁlﬁﬁt‘SM ¢ eRisgt — Strands Sypdbasie Syatomy (foF

rnrl xich contains two stop codozxs, was,inserted into thﬁ-@?sfl d. del et;i on

ot o (GHOSSB Cmm ShcesbneRi RSO B ¢ n T
Z:‘ ?gfl tﬁ:qgé'ﬁféﬁfsv@b’é"‘igaﬁ%P ‘?‘"‘F‘ﬁegai ﬁga&qg' {ﬂéﬁﬂ}) &%ﬁ pg%%ggr gl ehﬁmh on
XP\' 1' OBAL. ég g‘g@%i” @86"@?‘\,“’" "’Zgiég%ﬁ @?’gp?%@;"”:{%ﬁ@ m’%ue e 5P Es
190501 o7 £ MESROOES gt POpige Mok, BI0E effte SGR7S bl SRR AR Kbal

5-type sai d A€ the #ane9- 3329bp (the
partiial se&%ﬁﬁgégﬁzﬁ%ﬁﬁég%g%&gﬁe %‘ﬁg*égﬁbg‘ﬁ?g Tt ~I ATCr ACr ~' AAGT. AA,

whi ch cont a| ns two st op cadons S _i | b id-d tion
mut ati on r ey w &ﬁié@g%r‘b g?‘adfgg IY472) of
huzb, an cyt orregal ovirus (H-, htimm angi astatin gene and SVA~O poly A tail

si gnal , sequence vwere ~B&RJed into the Bgl Il site in antisense 1. d ~ .
ozientation aver the stop col ons, neanwhile concomtant vcrith a deletion a

28153 3001 SRedErarcredaTRTMTeTTdcRbTemmym gy, seauences of the
o B ost RimerdE G (CHa EHEROHTLIGHT o 28 CRBGRTT (oo AGERIIEE 1 "
der et on orABaaltolcBhe REIRGIRABNEH, Covr i Us “cor ??YLQ?eS}Ea”_' )
‘exanple 5 G [\IH~ endostatinl-I, 20 Gangiostatinl-1 and ONYX-~O S (presented
Dh et T T varoaabor Cebl | i nes L 35 ( commer o1 i 1y aval| ol e from

A ~" CC, USA) and HeP ?d,lﬂ (comrercially available from ATCC, USA),
pancreati c cancer ce~ I za,e panc-1 (commercially available from ATCC,

U | 33 orBRABCAARCH AL ASCIAGE A B E A IS RDNE el | Tl e Hel

(coercially avaiiable fro~xx ATGC, USA), nelanoma cell |ine A375
(comrercial ly available fxom ATCG USA), lung cancer cell line;A549
‘(oaercially available iromATCC, USA), i' I|P1'I1dVAL. .101888634. doc 32

Whercm, the first PCR amplication was carried out using RT-PCR. products as a

template, primer 2 and the primer 3 as primers, the PCR conditions are: the reverse

transcription products 1pl, 10X buffer 5pl, 2 mmol/L dNTP 2], each primer 0.1ug,

20 Pfu DNA polymerase 3U, Water was added up to the total volume 50pul, 924°C, 5
minutes for denatﬁration, then 94°C for 30 seconds, 50°C for 30 seconds, 72°C for

one minute, totally 30 cycles, 72'C for 10 minutes for extension and the 615 bp

* ﬁaé:nenfs were recovered. Again the second PCR ampliﬂi-faﬁon was carried out using
primer 1 and primer 3 as the primers and the 615 bp fragment as a templa:te.. The PCR

25  conditions are: the products from ﬁe first amplification 1ul, 10 X buffer 5pl, 2 mmol/L.

dNTP 2p), each primer 0.1ug, Pfu DNA polymerase 3 U. Water was added wup to the
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rn.au~ary cancer cell lice MBla-231 (commercially available from.A~" CC,
USA), 293 and human normal fibxobl ast, respectively CGells were inocul ated
ina6-well plate with 2 x 1.05 cells/well and infected with recoz~ab: onant
adenoviruses , CNH ~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 th,s propagati on nul ti pI es were calculated. (for detailed
procedures, see, |V~utxay su, ~r T e resul are shovvxj Jabl e
> bel ow  Tabtel volEmEBOKD X d%ﬂla fiof fary 947 (,:I—éjﬁ R Setsids, s

3B2510153015$0Hep G | 50103162000Pang- 15010, ~ 863 , ,
. HT2~ 126014% %%@@@@fv@ggé 9%23‘3 Tieniea a8l 35, dvctes, 72°C for 10 minvtes for

e e ki o
T gnhibe A At o e o

Gays Ter 1 voreRRh, ﬁs”ﬁ%&%@%%@%&“%m%ﬂ%‘?@@%ﬁ‘ﬁ BRI T

collected a DNOh thufebde YoquabcdTromaBp 10! fo S E crlaskiadi the used
(Q AGEN Corrpqgﬁy\ebe%ﬁfer eru%e)@ﬁ t%rﬂhplrz*(;cedu?:%as cseg Bﬁe mani pul ati on

i nstruct i onMbnédstitinEdies hepaay add Greciolantide defiivhcodivng bp Bl td63d ticoiesZ
and XhaJ, ~ ux 0.8% agarose gel, ixa~sferred ants the ~ayXoxr zpenbrane and
hybri di zed thevdaideriivstatiahThe shih irprrentdcterd Hodbdigesticnwith EobRT and &fbal aedyment
{located at ~xt 4~ 11-5789 of adenovirus) far Soutber~ blot, using pXC, i
as the cont imserted ini prsntetipn dato The BaRl-Foatbeits off verter pfahi3,adesipnated ONHK
ertdostatinl-2, G 1~T~-angi ostatanx-1 and CNHK- angi ostatinl-Z in eaok~ cell
of | ayel0 cap@érﬂdamaﬂﬁndestﬂmpSH arid huma~, nornmal fibroblast are 2X 104,
9 XJ,04) 1 XJ.04, 1 X 104 and c1.0, <10, x0 Q1,0, QL0, respectively The
above- z~xent ~. 0~,ed DNAs e~ctracted from CNHK. -e~do$tati up, X-i gad CND
endostatinl -2 vvere digested with Bglll, respecti vely, run in J. % agarase

gel electroh t ransfer.red.aut % yed wth
the 32P-1ab °?§5‘5§8n8f§9 %%‘BY%\’ eé:&’ g?gﬁ%ﬁf’ﬂﬁ%&ﬁgg&’ UX~aan
endostatin w h both Ecol ZT and hbal and recovering the d37bp-fragnment) of

human e~dasPal~ as a probe far 5aufhern blot, using pCAJ. 3-hwran
endostatin. s~ the control of virus copi es. The copy nunbers of

d ~-en, dast Belymerasg, Clzip Reactingo iGR) was p@fwde&wmnlﬁmgdmman/@weﬁﬁ%r
Ch0. 1 L cbira ) FOVRe et G o et o st 5%
_FQEEe???Le?é%éW-?%IYﬁ%aM RRGECKE s el B e R bl o
O geat g P Yt 8y whink b Bep Tl Ol Reflhg CTHFELr pRLALAEC OV

recovering tde @80t g@kﬁ’#%t both BROTP An@ "RbAIS bedtrichioR SerfryeO BRes Were

Soat hera bl ot; using p n angi ostatitt as the control” of virus

copi es. Thejng@RicdAURBS enddéf thdlpbde: angi ostatinl -1, CNH-, -an, gxastatinl -
i Xx~, each ceII of liver cancer | p~TOVp~. W98863a doc 34 cell line I~ep38

Banpl by | HEe toir poceasdiboafaatGosatanip B S BNOB a1V ne
humaxx 5 endostatin or angiostatln and having a partial deletion of Elb

55Kda gene in exude rai seéEeeRie plasminbgaman?-6ddenow~i zvs carryi ng huuxan
endostatl n ar angi ostatiu aid having a

Primer 5: 5’-ACACTTTTCCTTGACCTGATTTCAG3’(SEQ ID NO:6)

plasminogen: 348-343+111-94

Primer6: 5-CTGAAATCAGGTCAAGGAAAAGTGTATCTCTCAGAGTGC-3’
25 (SEQIDNO:7)

plasminogen: 94~111+343-363
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partial deletion of alb 55Kda. gene was used for ~reati~g transplanted hors
in nude mce. The reseaxol ~ deuxonstrated tliat the Bald virus can express
the huma. ~ endastatin 10 or angiostatin at high level) repress the
formati on of tlxe ~xascent bl ood vessel of tunors, repress the formation,
grorvtb, and netastasis of tunmors. Mexuw v~le, the said virus is able to
propagate in and only limted in tunor cells and also able to specifically
kill tunor cells directly. 15 The 4-5--~oveek-ol d nude uxi ce were inocul ated
subcut aneouslfes\7:5 L AGOI EUGA GCTART ACGCTTCRGTTCLT GA G3* (SEQ 1D ¥

~ucreel cs | ater, treated Wi th the propagative ieconbizaa~t adenoviruses
GN~TK-endostatiuI L0l =| X-015 with J. X 10~ pfu
or the control adenomn Ic%%%bf 3@#ﬂﬁPﬁm€H%3ggﬁe6dare The tunors of the
untreated control group and the group treated with the co Ad5- La

i r~c, ~t eas &heb§rsPPCRowas qatvigd o Qsﬂé TP Gl Brogucts,agd prigiery Rémaosn t he

SpRTRRITRETC, B A e a1
i The 25
e Bl o P i R e A

{he pr opagBiv e i dnttedial 5&%}&@@&&%@*@@%‘9@*? e
O T X081 Bhlfilia X TrEhbaig0 vt A 41 1B- N b herpin :Pé?ﬂuﬂéahdeas@%téhee

cant ~r vl rus ose. The ,mors oOf the

untreated gags ? cﬂé@Uﬂco‘?{@QtﬁcﬁﬁeSE%ﬂ ﬁépﬁ%%ﬂd%& Mléd%ﬂe%@?ﬁén@é feee.dbpac =

i ucxeased by no azx ~. times 4 eks 'l ater. e confrary, fl.oe
tumors of tgi~gel 1%6%6&&%9léaxdsmgmkaﬁab%etsaidyﬁa@aﬁdnﬁwmfrbmo&gmrwh

di sappeared conpl etely Exanple 8. The construetxon for vectors containing
ci s- act{(ng FxbR2 agd el fandBnydrted SinpCishtafiaai iato thesEeridd-am1 tdfevebtas ipC Akt a~t
(comrercially avail able froux 1~'ronkEga Conpany) and the famly of 30bp
xepeat s f r sgsignated pCAIBhumamngiostatinl ocated at X 0 7337-8190 by of LB
virus) conbined with the basic proxnater off" SV40 (mni.-S V40) v~'as
inserted iota the mutiple cloning site of the pCAT-I3asic. pd ~ was used
far ampli,ying the prom)ter of Gip of EB and tkxe mvixui-SV40 pronoter.

TP P! 2 e it %ﬁp&ﬁ?%cw S oBfaion BF 8= AR | on
t t f Bl ood i, ded ~TACEN. Ca fI
Lompl at e | OTBHBRARER 4406 Bkt HeBiseHg on wﬁa@% YORTHIELl 6 11om

Promega Conpany). 'fb,e priners for FR of Oip of EB ~ ~.e. priner ~J.6:
S -pzi tdex (containing Hindlll 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 sewueios X, 1 Wi comdétciallg iRhidible Gom Mibfobix Biosystems Inc. (Toronto),

Canadia. pXC.1 contains an adenovirug 5 sequence from bp22 to 5790. The said vector
was digested at bp3329 with endonuclease Bglll, then partially digested with
endonuclease HindIIl. A 9372-bp DNA fragment was recovered and filled in 3' with

20 Klenow fragment of Escherichia coli DNA. polymerase I. Thus the pXC.1 vector with a
dcletion region from bp2809 to bp3329 was obtained.

Two DNA oligonucleotides were synthesized and made an adaptor. The nucleotide

sequences of the DNA oligonucleotides ate:
25 Primer8 TAATGAGTAACTAA(SEQ ID No: 10)
Primer 9 TTAGTTACTCATTA (SEQ ID No: 11)
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CAG ATC AAT GGC ACC CCCx CYC ' xG AAT ACC (SEQ f17 N4: 20) , The priners fox
z~ai ni ~SV4a prnnoter are: ~rinex x 8 5'-prinmer (containing partial FR
sequence of O-p) GIG CCA TTC . ATC TGC ATC TCA ATT . A GI CAG (SEQ 1C1 NO

21) 25 Primer 1. ~; 3" -primer (containing Sal T and AgeZ sites) CrCT AAA GIC
GAC ACC GGT AAG CTT TTT GCA AAA GCG TAG (SQ I D NO 22)

i pl' ~aMAl. . 1U1888634.dac 3 G 'L wo-step overl appi x~.g PCR was used with
the conditions: plasaaid 0.001 ug, 10 X buffex 5~, 2 mvollIL dN fP 2cl, each
px~.uer O 1~Cg, pfv DNA polyner~e 3U. 'Vfater was added up to tho total

wol unte SO~cl, and 94'C, 5 mnutes fax denaturation, then 9~ C for 5 30

seconds, 50 C fox 30 seconds, 72C.f L5 nmutes,. tpfal , , C for
10° i nut es0flag of eachDBA omwg@aﬁmataﬁm géé‘%%@‘*%’% 1pd®

mun: i ~SvVd. O pronpter were fus rat

fragnent oforfﬁngn@mq@r S Ematiy h?’gsg% f’%gH‘ gﬁ%ﬁsp @Pﬁ&ﬁg“%
inserted into t | ~i nd S all a a tutaoANATH
seduenci ngu?’ﬁﬁ [111%5( bpc ‘?é'ﬁg uer I’?égf gds]% Otigéabnot g’rﬁ vvase

o uee: PR il Ebdlety Q@W@ﬁ@?mmﬂgﬁ?}ﬁ??@% mATCC

Conpany, p.and the famly of 30bp repeats
raguaeat (L)J?ﬁ%él p okﬁ% ﬂ?ﬂgﬁﬁf&)ga@ﬁ%%{ 733 7- 8190 by of EE virus}
conbined with the basin praruotet of ~i SV-T~ (na~ui-'T~) was inserted into
the nutiple cloning site of pbluescript Il KS(+). PCR was used far
anplifying ~.e famly of 30bp repeats fragnent of Oip of EE and m ni-SV40
pxaxnat er . Prifipes hefTtheteo feads irte wiicitie, adaftov iwassingagtd weresynthssizedi 20d om

| ynphorma ceh | a~xe E95-8: The nethod of extracting virus r7NA, see, the
mani pul at i ¢eyiwereresgeactivelf,(1 of QrAatx~p Bland Irit prarrided by Q AGEN

Conpany. The tenpl ate for the latter is ~ ' pTAlIrLuc (car~excx~ly avail abl e
from g pﬁﬁ, ggﬂdhc&hmceua&emAm@m@mf of Gip of EH ~rirus
axe as ol ~rxw, ex 20: 5 -primer (contaa~ug Xhfll, site) C xGG CAT

12O S AT AT AR RN LI,

pronot er sequence) AGI' CGG

PCR was carried out using the above-mentioned pXC- del Elb as a template for in

vitro amplification and the PCR product was sequenced. The result is shown as SEQ
15 | ID NO: 14. Wherein pXC-del Elb has a deletion region of 2809-3329 in. vector pXC.1,

-the sequence TAAGAGTAACTAA was inserp into the said region and the Bglll

digestion site was Tetained after two stop codons.

Example 4: The constrution of an adenovirus vector carrying human endostatin or

20  angiostatin and having a partial deletion in E1b 55 Kda gene

pCA13-human endostatin and pCA13-buman angiostatin were digested with Bglll,
respectively. A 1237bp-fragment (containing IE promoter (-299-+72) of human
cytomegalovirus (HCMYV)), human endostatin gene containing M-oncostatin signal
25  peptide and SVA40 poly A. tail signal) and a 1758bp-fragment (IE promotex (-299—+72)
of buman cytomegalovirus (HCMV), human angiostatin gene and SV40 poly A tail
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ACC GGii C AAT GGC ACC CCG CC~~G AA'f ACC (SE(~ ID N(~: 24) The prinmers for
aznplify~n~ mni-.ASV-TTY. pronoter arE as follor~rs: Prinmer 22:

5' -prixraer (containing paxftai FR sequence of t7rip) G CrT GCC A7~ T GCC
'S BGCC CCG ACT C,~A TCT GC (S8Q I b NO 25) Prinmer 23: 3 -prinmer (containing
XbaT site) TTT TCT AGA CTT CIG CTT CAT ' CCC CO'T C (SEQ ID NQ 2~
Two- st ep owerTsppung PC R (supra) was used For generating the fusion
pronoter by fusing the FR sequeo,ce of Orip of EB "u~"us with mini-"1"1~
pronot er, TiignabORere Rcbveared, espicctifelf.UEkorecpvarad fiakmens Wedaaiatd i thgho |
and ~ba | and inserted into the ~o |-Xba Z site of pbluescript Il KS (+)
vect or (corB@ridisite lof pXGideXBl and POR WiLOsatafopaddentifyingAbe sdive drr agisemt Was
used for DNA ~sequeucit~g au,d the fusion pronoter seduence was

cor r-espondedicatatioh exfansertion:t the ypetseans peithes od RgldE&, CTEs GEARAT AICEIAACRTT ~.
15 Exanple 9. The construction of the attenuated propagative adenovirus
vector car gt hé GRQEP NOnl D rwasusgd Sen amplifiation withed' ang 3t quirosrs of hifinan and
E1B undgr control of, gis-acting el ements of EB virus. Vector pXC | was
conmer csal I?H%Q@I’rg}ﬂéa?‘é pahe {Scﬂfg‘WBpﬁﬁﬁé%rfﬁSWﬁ%‘!el%Tor onto, 20

Canadi a) and co~tai ~s an. adenovirus 5-type sequence from bp22 to Q794. A
new and unilyPER Negeariesi owt waltsg thid npstreestmiRebnd uikad B statifist-pAtdepn
-codan ax 552bp o the vectvx by site nutagenisis two-step pC- (fvz~

pr ocedur es, %@?’-Eﬂam')l e 1). The pxaners hare, respectively: Prinmer ?~:

5' -prinmer (conta,~ Ecol7, T site) TTC AAG AAT TCT CAT GIT TG 25 (SEA | ~ NG

Z7)_Prirrerp§51'e31'2,mi,,n@fm | Bdataings ask g Agely ,Site), CAG
TCA, OCG C xTG X pv'F ol\/A\éﬂ. 101888 e%jﬁ.iﬁﬁoeglt Batkiata 29&%58’1{ g&é“rﬁ 8t
signal peptide and human endostatin gene) TCC ACC TGG TTG CGC TCA ACA G
10 (SEQIDNO: 15)

Primer 13, i.e., buman endostatin 3’-primer (located at 577-600bp of M-oncostatin
signal peptide and human endostatin gene) AGC ACG ATG TAG GCG TGA TGG C
(SEQ ID NO: 16).

15 A 1056bp-fragment was obtained by amplification using primers 10 and 13, indicating
that the PCR product contains the IE promoter (-299-+72) of human cytomegalovirus
(HCMV), human endostatin gene containing the signal peptide of M-oncostatin, and
SV40 poly A tail signal were inserted into the Bglll site of pXC-del Elb in sense
orientation, designated pXC-del Elb-endostatin 1.

20 A 752bp-fragment was obtained by amplification using primers 10 and 12, indicating
that the PCR product contains the IE promoter (-299--+72) of human‘cytomegalovirus
(HCMYV), human endostatin gene containing the signd'pepﬁde of M-oncostatin and
SV40 poly A ftail signal were inserted in antisense orientation into the Bglll site of
pXC-del Elb, designated pXC-del Elb-endostatin 2.

25  2)PCR was carried out using this upstream primer and human angostatin 5’-primer and

3’-primer.
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Primer 26: 5 -primer (iz~seriing a T to generate an AgeT site) GCT CCG .ACA
CCG GIG ACT CrA (SEQ 1D NQ@ 29) Prinmer 27; 3'-pxi:nmer (containing an Xbal
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

pCGEM T- easy vector (fax procedures, see, ~aa:a:ipulation instruction of
Pronega Canpauy) for DNA seque~,cizig,, designated pGEM T-13la. The result
of DNA x0 sequencing showed that a base T was inserted at bp552 of plasmd

pXC. 1, merﬁ?ﬁ%ﬂ%ﬁﬂ?ﬂ?%‘gﬁ%ﬁﬂ@'ﬁﬁ& (I6stad 4thie-32Upest Pefae asgstatint | xe

sara~e as t pCEM T- E1A and pXC, 1 were digested with
EcoRl and X _ulb% ‘N[%Sﬁ%a&by@ XAGROA A 68 d GITE (BEQIDEs0et7)f rom pGEM T- El A
Imto the

was insgrte‘i ] N ]E:oRI -Ba~rr~ siite 1.5 of pXC.1; vvhlerJeby a base T was
i 552 XC. 1 ~ i 4 ~o .El A

LR?? { éfhoﬁt h RERTRN |ms@t%:%a%ﬁn?%&é@o%aﬁ“%%2?-?&%&&?3%%m%%os@q% was
. : . . : . 26
info the AEReibs AOTPAC M ARG FCRBITRGLIBICER ot 1 oati on vs

carried out using priner 24 snd 19, xespectively, and a 2050bp-fxagnent was
obt ai ned, xradicati~xg t]xat the famly . of 30bp repeats fragnment of Gip
of EB conbined with mni-Sv40 pronoter was inserted in sense oritention
into the Agﬁ'lg%ﬁ;ﬁ PR SlainsCbh afiplificatioreusing grimyrsUdsdndersyindicutinge El A
initiation cadon o enovirus, degigxxated 25 p FI .t SVEI A.- To further
verify thatthihehel POR! prodiict Udpaine D8 drsmbren+R99t-+02) Of ihpnmh cytdinexaidpiinesd

mul | xui vi - SV~40 pronoter was insexted iu sense orientation into Agel

| P1' TaMAL. .(HOMES Shddart axgddtstin geint and S\ lapoty A tailsignal Were\inseetedrin sense
p~Ck~tSYE 1 A was digested with Ecol~T snd. 3~b ai_i7x t7re present

resear ch, arientdtion2gte3hepBeHhsjteaftpXisicl Elbo designagediCideb Blrangiostatinal .t he
EcoRl Xbal site of vector 5 pBluescript XC SK for sequeuc~ng. The result -
werif qg fleet the famly of 30bp repeats Fragment of Oip of EE cornbiued
wi th mni-SV40 pronoter bad been inserted ixt sense orientation into the
Agel site o sm.d p~C~Age.l .and the ence.is d inbed .3s.SEC- na -
rra; 31, 1. '1817&1’%%!@?1%5&%@“ bxmﬁéﬁg‘? V’%@?’ﬁ%ﬁg q“lg]‘g‘hﬂd\'ﬁ%ﬁobi ~

Ei asystens tﬁﬂ-cthe (ﬂ&ioﬁs&lct contains IE promoter (-299--+72) of human cytomegalovirus

(HCMYV), human angostatin gene and SV40 poly A tail signal were insexted in
antisense orientation. into the Bglll site of pXC-del Elb, designated pX.C-del
15  Elb-anglostatin 2. '

Example 5; The recombinant adenovirus carrying buman endostatin or angiostatin and

having a partial deletion in E1b55 Kda gene

20 The El transformed human embryonic kidney cell line, ie., cell line 293 was
commercially available from Microbix Biosystems Inc. (Toronto), Canadia and derived
from a human embryonic kidney cell transformed by cleaved adenovirus 5-type DNA.
The cell line contains and expresses the El region of adenovirus 5-type. Furthermore,
it can be transformed by adenovirus D:NA with a high transfection efficiency. 293 cells

25 were co-transfected with one plasmiq containing the left arm of adenovirus 5-type

together with another plasmid-containing the right atm of adenovirus 5-type, whereby
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Canadi a), and contains an adeuovirus S-type seque: ~ee From bp22 to 5790.
Mutiple restriction enzyne sites including Bag, E, BanH , Xhol and ~bal were
i ntroduced between the traz~scriptianal start situ and the initi.atioz~
codon of EIB at 1686bp of the vector by site nutagexiisie twa~step PCR (for
procedures, supra). 'x'he priners are, 15 respectively, Priw er 28;

5 -pz~i,mer (containing H ndl~C and Hpal sites) TTT TGC AAG CTT GIT AAC GCC
TTT GIT TGC TGA (SEQ Ip NO 32) .ex 29: 3'-prinmer (genesatioag 4
restriction _gnzy: LS : s B 1% offEindaf el \dbtaihéd CCC
TTT AAG (SE“(S%TRW %@%Eg&gﬁ frre&r]%gi &%w Sé;?ﬁe&r%?ggner ataigﬁ~g 4

oot NCR I Fs Gpds AGHREREc(E v CRgkd Al of kgl ACA, PO
CTAATC TTG ~"Xx ACA TC (SE~ JD NO: 3~4) Primer 31: 3'-priz~aer (containing
a T~pal sitgjp-Gisfatih APAKCR EF-An&atatin AG X SRR EDbMAgIRENNE of X Cilele

~. uutagenesis two-step PC~.t was used and PC~.t product fragment was

di gest ed ~-~Bip-afbiostatin2 wnd plandd pBHG lesbntaiting ttherifhi amBof ddenbvisus Btyyfe
vector pUC 19 ~F 1'i' OVA, ~..101888634. dac 40 (obtained frozll ATCC
Conpany 5 ' USApBHIEE} diwt kigofudEntiid. FBy detailed pmgedures,nged, othet maanipulafiopent |
the result s3~owed, that Bagll, Eaml ~, Xbol and XbaZ restriction sites were
i nserted, binstwuion' ohGIBOERS BRIp Company.spBHE19and pREGEI hwereneqmugercimly

dar | f E1B dth b~ XC.l. 5
CEE. o i bty Bpoons o Coeh) 5550 oo R B g
f t ' i ted into_th hql - ~. |. si f nl ~Ni - E1B, t hat
e, “the 1 ariely 559 of MRV RBSES Pridha s ltion ot B3 Top PR IR RGNS gopfins
T hscr | b BB i PP e PE5E i 2R Dl Bt e Vs
desi d pUC-E 1 B-FRTl ~, . i L} t I . d i
or 1 o g hatgies vt ke B Phifiarioh BRI MR ek e RSO LAKES 10
FR of drip g :E&W%@ﬁ%ﬁﬁedwget KniBitld aba ra@a@x ZH364 mﬂ-p
atron i1 nto e ~ol - ~bal { O

, gd
sense orient site of plasm’d pUC 1"he result

sequenci ng dRERINMdsAEnERR | b ONBR-3RdoskdinPGA 3- hgNBK 2AdWE4ERL2) SNtind

pC. A 1, 3=huuaan angiostatin v~rere digested with Bglrl, respectiveXy. A
1237bp- f r agINAK-40566ttin1=0, ZE ONEDasgiodtatdflo, +7 20NGIK-anglamtatiy?-¢negaindvi r us
(~1), hurman endostatin gene containiuag 11d-az~castati za sigilal peptide
and S~|' 40 GNHK-dngiostatinzrEdr the dietailed Tithodstfon gelk mangfeation, saetMnurray EJ
(-299--+472) of k~utx~an, aytomegal ovirus (I ~-CW~, ht-~an angi ostatin gene
and SVA0 pedy Gene Tranifep @ndi HazessipnBrotooodss Susnaw, Preps 994 ~wiherejn famie

recovered fragnents were -ix~sexted into the . . \
methods for construction of a recombinant adenovirus, see, ekample 1-4, The genomic

DNA.

structure and specific name of each obtained virus are shown in table 1 below,

respectively.
Table 1
20

Virus Name " Plasmid containing  Plasmid containing
the left arm of Ad5  the ﬁght arm of Ad5

Ad5-del Elb- CNHK-endostatinl-1  pXC-del Elb- PBHGE3 |

endostatin 1 endostatin 1

Ad5-del Elb- CNHK-endostatinl-2  pXC-del Elb- PBHGE3

endostatin 2 endostatin 2

Ad5-del EIb E3- CNHK-endostatin2-1  pXC-del Elb- PBHG10
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T~gl . Zf site of plJGE 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: GI1' AACCCC TT'f G1'1"fGC TGA (SEQ 177 NU.'~7). 1 ) PR
was cat xi ed out using this upstreaxx~ prinmer and human endvstat;in

5 -prinmer 25 and 3'-priner, respectively. Priner 12, i.e., human
endostatin, 5 priner (located at 110-131bp of |vl-oncastatin signal.

pepti de a=xertagzrarerdostat— gene) -~ tige TTG CC-C q' CA ACA G
@f%& L/(':s:xlls; Pri

~ I nha, A1. © 4.dac ~4~ (s~r~ ~ Na mez 13, i.e., human

and humal xABTdBL B ER oONBE e o PRCREH Too PIRL 1D N0 16
5.The xesults axe: a 1122bp-fragnel zt v-ra éﬁ"(ai ned by anplification using
pxxners 32¢<udaitalis 2 i ndj cating that 1E pr &Hﬁ?sg ©299' -1-72) of hunan

cytonegal ovi rus (HCW), human endastatin tai:ai si gnal
peptide of AlScietEH-atin ?Q@VE’(?S%Pﬁ'IA tpgf(?“%?f@ﬁé.l vve:%aﬁg@gzted i ~0,
sense orientation i~nta tl~e BglZl site o~ pUC- EI1B-FRTI~, 10 desigzzated
pUC- E1B- FRapgiestatiziatin 1. A $ x 8bp-fragﬁﬁ‘ﬁﬁ’5 obt ai ned by anplification
using priners 32 and 12, iwdicati,ng that |E pronoter (- --+72) of
b: u~o~. an, AdgdehBinl ovi ENFKaamigptatinlndan RHerde Blor n gen BE3 ~aiing tb, e
sigus,| peptide of Moncastatin and SV40 poly A tail signal were IS
inserted i angodtatiredse arlentatian i~. to tagioBging te of pUC El E- FRTK,
desi gnat ed pUC-ElI S- FRTI ~-endostatin 2. 2 ~ PCR wase carried out using this
upsi xeam ppid§ete]l EtESNONHRgagfiatatm25! - pXCdel Blbd 3' - prPBBE10r especti vel y.
20 Prinmer 14, i.e., human angostatin ~'-prinmex (located at 11-32bp of human
angost at i naggiog i TG GAA CA' p AAG GAA GTGugbkta@n(ISEQ | ~ NO 17) Priner 15,
i,e., human angostatin 3'-priner (located at 823-%42bp of human angostatin
Ad5-del Elb B3- CNHK- angiostatin2-2  pXC-del Elb-. PBHG10

angiostatin 2 angiostatin 2

Adenoviruses propagated in 293 cells on a large scale and can be purified massively by

cesium, chloride gradient centrifugation ( for detailed procedures, see, Murray EJ ed.,

5. supra).

AdS-del Elb-endostatih 1(CNHK-Endostatin-1-1) is an adenovirus 5-type and has a
deletion mutation region between 2809-3329bp (the partial sequence of Blb 55Kda
gene). The sequence TAATGAGTAACTAA, which contains two stop codons, was
10  ingerted into the said deletion mutation region and the sequence containing IR
promoter (-299--+72) of human cytomegalovirus (HCMV), human endostatin gene
containing the signal peptide of M-oncostatin and SV40 poly A. tail s'igaal sequence
were inserted into the Bglll site in sense orientation after the stop codons. Other

sequences of the virus are the same as those of Ad5.
15
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gene) AGG AGI CAC AGG ACCT COrTA TC (SEA aD NQ 1, 8) 2s ~"he ~tesulfis are:
a 1364bp-fragnent was obtained by anplification using prixt~ers 32 and 15,
indicating tb~.t ~ pxonoter (-299--+72) of human, c~axaegatavirus (~CMYV),
| P1' DDVAI .. Y~1888634_dac 42 human augostatin gene and S'V40 poly A tail
signal were inserted in sense orientation into the Eglll site oi'

pUC- E1B- FRTK, designated pUC E1B- FRTI C-angost~i ~ 1. A 1440bp-fi agment was
obtained by anplification using prinmers 32 and 14, ixidieating that IE
p~tom-ote; r @q?%lﬁeﬁ@bst@ﬁnﬂ‘(@ﬁﬂKCEhaﬁmﬁLbﬂ) 410 (d@MWirus Histyme mdgh@tatl n

gene and V: tail signal wexe inserted in antisense orientab’

into the Bﬂlsfeg\oﬁ 'ﬁ@taﬁén @%OIE%&%GWOMEQQWQWCPW feguencoreE-Elb éﬁé'd@t atin
2 The obtained pUC, EI B-F K-endostatinl, pUC E1B-FRTI~-endostatiu2, |b
pUC- L~1B- F ﬁe)Kmeg@qhaiaenrmaA;ﬁxAﬁmIMwmmc@n@m 70 §EODR9doNg; Wast ed
wi th both Hpal" and ~pnl restrictibn eozy~p, es, re;ﬁectl vely. The digested
fragments wdefted aﬁwehedamndelenemrmemmmmglonemb e |SEAVEncs| eantaining IE

pXC- FRS' VB1A, respectively, designated pXC FRSYEl A- FR~VEI B- endost.ati nl,

PXC- FR/E| AFGEMEL B-299ed2 R0 mmmmm VirwsREEM Vg h@}@é{l ftatip gone

pXG FRSVEl AzS FRSVEI B- aaogast at | x~. 2, res egﬁeﬁg E‘ 5;2@ e, 0, The

r econbi nat icontaiping e &Eﬂ&-‘lrﬂmﬂéﬁ op Mrogee ¢P e ggna&gpggﬁnﬁa

human endostatin or gi and havi ng _t.h sian. of rlB
cont r ol | ed WA &psetpd s’;ﬁﬁaﬁsﬁ@lt@’%ﬁBﬂ?@s‘anE’%a@?lfﬁg& %‘ ® & cémﬁ\f aag)&)%
commaer ci ah avai e fromMcr ob| x Blos nms Inc. (Toronto, Canadia),

and derived®§ l}eBﬁ?srﬂ?bré V‘é%?rﬁcl\'ﬂﬁ ﬂ‘&ﬁ%ﬁ?‘ﬁt‘ﬁ tran,s: ~orned by cleaved,
adexxovirus 5-type DNA. The ceII | i ne contains and e~t pxesses the El regi on
of adenovirus 5-type. Furthernore, it can be txansformed by an adenovirus

| ~NA with 2~ high txarxsfection e~cicney. 293 cells were ca-txansfected

with ajpla 803 0rA9sthil [OUERS irfitallh- RIS Gl ialbiSovbrois WP DG g@hhes i th
anot her pI g%&ni%ﬁéﬁg%t ai ni na t e right 1P1' hC]\/If/bfai 101888634. doc 43 ar m of

adenovi zus datetidR Snutehée rédivn Getedeat 1809- :Ff!ri\eﬂna\(tlievlseﬂrﬁﬂilW«'ﬁqllwﬂtdrEf Bl 65Kgaf or

i nfection by honol ogous reconb~'iation. Cell line 293 virus co-transfected
~rith pXC Bane)SUhe. fquéts TAATCAGTASCTARA, nvhich contains two stop codons, was
pXC~FRSVE!l A- FRS' VEI B. . endost ati n2, p~C~FRSVE!l A- FRS VE1E- angost at snl

p~C- F. SVE1insergl/Hnto- the: saido deletiom Zuniation | mgien. andihrsFeTeane SoisHpnghE zaght

o1 OCodt - FToREEE ( %aé;y-r%iza s@ﬂa&%%?ﬁﬁ?%‘eé‘a&éwaﬁimag e eolemam

F1~HGL ~

(o ar&éwis C°”‘m§£a aoR ?ﬂ@ﬂ%@«;ﬁ%%mﬂ%ﬁ’ AN Wb%c%ut
~ j 2 14

ol aques. wereroBpETLE B pa s sl e n?%%ﬁ#% %?%éﬁ%f’agués P ce

control | ed ﬁxﬁ%@%@ ORIt O 8 el el o A3 Eﬂ%ﬁed
Wxtb, mi ni Oﬁxéﬁeﬁh%@&@étﬁév&ﬂﬁm@tb@séﬁm&%&@éﬁ&hwth m ni - HS V- TK

pronmoter, carr g human endastatin, ; or angiostatin, designated E13Y -
FRSV Er A-1~' R 1 T~l| E~e~adastatinl, EB~r IRS VElIA .FRT~1H endastati x~2., EBV
15 FI ~SVELA, ~FI .t T~XE--angi ost at i nl axtd ESV FRSVE1A- k~t T~| E- ax~gi ostat i n2,
respectively a~.d recorded as G NH CEBV-~xdastatiu~l,, CGEBY-endostatin2,
CNHLE, BV- add5add Rl BB-enddstain? (CNHKgemdostatin2s2) is @gpémqvm@syi-type T has a
reconbi nant viruses constructed by the above-nentigned netho é}%Hovvn in
Table 3 dalption Tasteto regior betavas RH0G<IEGE APeupHANGo R of B S SRAaurs

the left arm of AdS the ri gltlt arm af AdS
. gene). The sequence TAATGAGTAACTAA, which contains two stop codons, was

. inserted into the said deletion mutation regiom and the sequemce containing IE
promoter (-299--+72) of human cytomégalovirus (HCMYV), human endostatin gene .

25  contalning the signal peptide of M-oncostatin and SV40 poly A tail signal sequence

was inseried into the Bglll site in antisense orentation after the stop codons,

meanwhile concomitant with a deletion of 28133-30818bp (the partial sequence of E3
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EBV FRSVETA- 1~' R ' f~EXB- ~NHREBY p~C-kTt.SVEI A- . PH~I G10 endost ati nl
endostati al . FRTKEl ~-endostatin 1 EBV FRSVEJA. - P ~TKE1H CNHK~" BV

p~CC- FR. SVE1~1, PBHA O endostati n2 endostati ~2 FI~TKEI B~ndostatiz~ 2 EBV
FR, SYEIt1,-1rR TKEIH CN | ~BV pXC FRSV~I A angi ostatiril PBHGLO angi ustatl nl
. PRf~?1Han.giostatin | ' IPIfOVAl .. ~1888634.dx 44 EByl Fxt, SYEI A
FRTTCE1$- GNHHV p~C-k' RSVEI A . as~~ p~3HC ~I O aegi ostatin2

~~TKEI H angi astati o; 2 Adano' v' ~n~ses propagated iu 2~3 cells an a | arge
scal e ai d GaRoRY Otk shipfshcBPSEhY Olriis iy thesimuasthbserdfdalsyr adi ent
centrifuga~i-a~o.. EB'V FRSVE~A-FRTT~. El E-endostat~. 1 (CN~~KEBV
endostatinl) is an adenovirus S-type, wherein the G s-acting eXeu~euts of 5
EE virus, i.e., the Gip FR conbined vv~ttb. mni-SV40 pronvotex and Qip
FR conmbined with m ni-HSV Tl C pxoxooter were inserted between the

transori pt i Adfadel Eld-migioatatindl (OMNHR engiodiatin-1i-1) isj at sdenowingse S4ypernd Aavac1E.
Furthexmore, a Bgltl rEStriction site vcras introduced betwe t he_r.egi on
after stag deletion mttatiom ragioh heteeenp2809:3329bn dthsnpastialpeqyenge egﬁbb Re¥dai t h
mni-1BS V T~f. pronoter, wherein_ |E -onmoter. (-29+--~+72) of 10 human

cyt omegél agene)s Yhe-mence T%@M&%i‘ﬂﬁ’ﬁhﬁé’ SV CREOMS; S

gz;sst:af i M@%"“&Z&% JETﬁ& %’s}%ﬁ#&nﬁﬁfﬁn@ egion, Fd i sefteg Sl B | (e
i a~ 28133- i i :

e ences Srofoe 142 H8Eof Rubll' S mAMERE TRME, hERbe Aol sons
ElB-e“dost%a@visﬁgg%@@ Ei.:g“ﬁ'ﬂl %%%deafagv_e}et seer%g%oomex 117~ ditP By sﬁi@sre' n

the cis-acting ele S0 VI T ~I'p ~ conbl ned wt

m ni - S' VA0 pi0iRbe afid e dfdpReddbng: OMRiMRudtickofMihB ivirud 6 the zamer= IRds8 of Wer e
inserted hetweEn the tran.~criptianal & a~rt site and the enaod~ug
iwitiaggon agdste of EIA and E1B. Furthernore, a Egll1l restriction, site was

i nfiroduced between the region after stop colon of E | A and the upstream
regic~z~ a Gip FR conbined with 20 mini HSWTK pramate~', wherein IE
pronoter (~2~9--i-72) o | ~utnatx cytonegaloviru.s (hTGIVfV ), liuznan
endasta~ti~ gene containing the signal peptide of Moncvstatin and V40 poly

A tail sigaas-did dilbaogiostating (ChEEiengiostatindtd)dase wlepeowrys &iyps sndbhahe Egl ~

site) concomjitant with the del etion qf 3'r30%$18hp (a partial sequence of
E3 regi on) deletior migatian semon Beivesen 4803 TAV0R ChOePrRA SabBnassod B SBARS,
25 IR O\g/lcrllcjj\ me\sgéggn%glfmggG%&CTAA, which contains two stop codons, was

15  inserted into the said deletion mutation region and the sequence containing IE
promoter (-299-+72) of human cytomegalovirus (HCMV), human angiostatin gene
and 8V40 poly A tail signal scquenc‘:e:were inserted into the Bgl II site in antisense
orientation afier the stop codons. Other sequences of the virus are the same as those of

Ads.
20

Ad5-del Elb B3-gngiostatinl (CNHK-angiostatin-2-1) is an adenovirus 5-type and bas
a deletion mutation region between 2809-3329bp (the partial sequence of Elb 55Kda
ge;le). The sequence TAATGAGTAACTAA, which contains two stop codons, was |
inserted into the said deletion mutation region and the sequence containing IE
25  promoter (-299--+72) of human cytomegalovirus (HCMV), human angiostatin gene
and SV40 poly A tail signal sequence were inserted into the Bgl II site in sense

orientation after the stop codons, meanwhile concomitant with a deletion of
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EEV FR SVETA-FR 'i'l~. BIH aagiost~tin.| (&V~.EB V~angi astatinl) is a~n,
adenovirus 5-type, whexe~. the cis-acting elanment of EB virus) . i, e., the
Gip Fit conbined r~tb. mni-S V40 p~romater aTSd Q@ ip b'R caznbined
vvnlt' h nmeni-1~SV T. 1~ pramvtex was inserted bstweez~ the transcriptional
start site and the encoding i:ay.~.ation site of El,A and E1>3, 5
p'urther~axe, a $glll restriction site was in~txoduced betaveen the region
after stop oodon of ElA and tire upstream xegi an of ~x~ip FR conmbjned with
mi ni - 1 ~SY 128133-39818tmt Ghe powtial ssquangeoiid regien). Oheygequenses of the vis are
cytotnegal avirus (~G M-, humaxt an, giastatin g~~.e and S'V40 poly A tai

si gnal aequBfsanegsBossfAded in sense ari~atation into the Bgll~ site,
concomtant with the deletion. of 28133-30818bp (a 10 partial sequence o E3
region). ~~z~ sequences o the vixug§ are the sane as those of AdS, F.BV
FRSZ' V' Er A. - F1~. TK E113-angi astati A2 (G |V EBV augi ostatin2) is an

adenavi r us i Cﬁh‘ﬁK ! el t o\ J , the
Oip FR corélign_ég Ea}’tﬁr?ﬁ%%%( pxonoga?lg&%'n %??% aéj&ceg%vr%ﬁisﬁiie v?/ldﬁ%l Has
mni-1-zSV I [ et Xd 5093 Habtgal ts XioRtHIP B3I dat ar t
site ang thaea-%f%tg% |x§—aﬁiﬁ)ﬁir¥fﬁgtﬁiugﬁwl %@?633%?5%?%@ and E1B. Further rrgge, a
Egl ZI 1 est rdefib), OMheStdgBenRSTA RTGAERA CTAAe@Hich Nt t%& st tedom] &ascol on
of Ex.A. and the upstreamregno~a o0 trip FR conbined with mni-~i SV TIC
pxonot er, \ihstted nintd the aakt-deletiof - BAftion 7i2ions abdithemeqyuénver gadtaivingu $E ( HC-,
k~uman angi ostati~l ge~.e and SY40 poly A tail sigadal sequence were

i tzsext ed ipmomoter {&£98e+32) efibatian reytomegaldhviruggHIMY)t bymew rogiostatintgene t h
the del etion of 20 28133-3081$bp (a partial sequence of E3 xegi,on). (3ther
sequences @hdt$NEA0/polysA 4aib sxgnel,mnén@swmdseer@gm@. theBgipllsite n Ragdenseh on
the attenuated prapagative adenav'tzus carrying human ezxdostatin or

‘ang~i adPat ioRisn@HER nafArnghe 151QP Sodpes smeanshide agomitenta arith 4 |deletiond&f 25

the cis-actj ent s of Virus i jtro The research on_the ,attenuat Ed
pr apagat ~vésig%§é§ﬁﬁs@£¥55nﬁqﬁ?%ﬁ°&rﬁ t QiR sgqueneasRithe Vil 188563a
dac 46 angl (g ving tba expression of LXA and ~1~ contnml'ed
under the g!?és%ag%iiér%oseefbg%e#?s of E- virus in vitro demanstratEd that 'the

sai d vax~us can ‘propagate, replicate and express human endvstatin or
augiostatin at high le~rel in tunor cells infected or latently infected |ay
EB and speoifioally 1d11 tunor ceps. 5 Lym-l ~oaua cell line Jijoye, 293 and

i ~he human Exeaphals: Jar oilea séplicBigs tand titigh #5 tA6E delld, e Bighck MbiehtlEN-V
endost atinl, CEVEH' V endost e?t 3.~ CGE~ aﬁgiﬁos atinl and CNI lE“Bi\g'gax%lost atin2,

r especl wekxpresding hivbae ehduaedtinodreshgiodtatinbandeiilling! sple€ifiohlly tidner df of the
cells/well and - infected vv~t{Xx recpnbi nant |f ader ~ovinl ses ~~v
e~, dost at i mcpmbindne adabovitas barkying human endostatin or angiostatin and having a partial

deletion of Elb 55Kda gene

A, recombinant  adenovirus coniiﬂructed as example 5 CNHK-endostatinl-1,
20 CNHK-angiostatinl-1 and ONYX-E)IS (presented by Professor Berk AJ of University
of California, USA) were used ti'gr infecting the liver cancer cell lines HeP 3B
(commercially available from ATCC, USA) and HeP GII (commercially available from
ATCC, USA), pancreatic cancer ceiI:I line panc-1 (commercially available from ATCC,
USA), colon. cancer cell line HT29 (commercially available from ATCC, USA),
25 stomach cancer cell line SGC79EQI, cervix cancer cell line Hela (commercially
available from ATCC, USA), melanoma cell line A375 (commercially available from

ATCC, USA), lung cancer cell linetA549 (commercially available from ATCC, USA),

i
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CNH ~B' V angi ostatinl, 013"V angiostatin2 and the wld type adenavi xus

5-type 'With .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 CNH ~EEY eudostatin 1 1 x 1a5 4 x 105 3 X 10
ClVH CE~V=endostatax~, 2 | X 105 4 X 105 4 x 10 CIVH EHY angiostatin 1. 1 X
1,U5 2.~ X 105 2 X 10 ~NH ~. ~B~T angiostat7n 2 1 X 105 2.5 X 105 2 x 102 i~
~. YMPhom®. clburhdry-cinckir doll B4R MRB-21e (3R cANY Bvbilabld RYEPAREC, USieees! by’
i ~afective E~ virlus. were infected by recou~, bi nant adenoviruses CN~V
endaet st i ul and mifiimERorvh & FbRsH1adt] 1edecEiillyColld wargiinstuittedin) a Gwdllplate with
angiostatizi2 at 1 M?Z , respectively a~, d zncubated at 37C for 1 hoax. 7
days aftex 2noctioh)® cetdlls/well e dndylTipfRted 10WHBB6IdccRalinant  asehodowsesl and
rrixus 37NA was extracted using QL~anp f7NA ~Xood mni It<t (Q A CEN
Conp~c~. Y, Gé}IHﬁEBV-dﬁdnstpﬁmbédg'i\Erﬂ{EB eangiastatimkri withat %ol piistespratively. of
Q AGEL1V Conpany. The extracted DNA was digosted with Nhel and ~hoi, run in
0. 8% agdy oadfige P6 dours theovisaldiireswag pssaysdeby Being cel) ling293 badEenagstion. and
hybridi zed wth_S 3~~'-1abhel ed human_Ad5 1178{123 of e ~ié%<T XhoZ 'b~ ment
{1 ocated atmuitinies wsrescalonlated; (fer detailed prasegures, seaolpureaynel, pdy suprg, -n'g§$xc.|
ss ttte control of virus ez~xbers (for procedures, see, Mol ecul ar
Clonig: a IW%FB%%%&&%@%@&’% Press, 1992). The viws copy ztuu-~bers
of CN~KEBV~endostatinl, CNT~EB~ etidostatin2, CNHKEB~V angi ostatinl and
Cl f EV angi ofatdé 2n2 i za, each cell of Jijoye and the 1 Q normal hw-an
~Zbrobl ast _were 5 x.104. S x 104,  4X 104)..a.x 10a and Q10 ~7 0_ Q10 F10,
respectively. Tlie above- mENHKoened DNA eXINHKet ed from CNT~EE' V '
endastatinl, G-1iV endostatin2 were digested ~eritXx Bgl~, r@NF&&015ely,
Tun i~u | % agarose gel el esdostopindslesi s, tangiostatint-dd onto a nyl on menbrane
and hybritli,~ed with the 3zP-| abel ed cDNA fragnent (obtained by digesting
pCAl 3- hunarggmgBst at i m wut pshmth 15 EcoRr 139¢l ~b~ and reci@gering the
637bp~f xag; nent) of human endostatan, as a probe for Southern blot. Using
pCAl 3- humanggnapst ati n as sy control of wgigus copi es, thgyogi rus copi es of
CN~KEBV endost ati nl and CNHKEBV endostatin2 in each cell of ~ij oye aad the
nor mal humepypbior obl ast weggip x 104, 5 ~3pg04 and QL0) <330, respectively.
20 The above-menti oned DNA, e~t~-acted from CNV angi ostatinl and CNi i ~EBY °
angi ostati rgryere digestediyggh Bglri, reggectively, run-gry 1% agarose gel
el ect xophoresi's, transferred onto nyl on nenbrane axxd k~ybridized with the
32P-1 abel edSGCﬁ(ﬂNA &a~grrealj§4 (obtai ned bygdisgesting pCAl Fzhuman

I

2r~giastatin wth both FcaRl and XbaT. and recoverixtg the 1168bp-fragnent)
‘of human ggiastat~uu, asgsprobe ox 60.77 ' 3080

A375 25.1 197.5 199.5

A549 794 1000 2510

MBD-231 79.4 79.6 79

293 2000 493 1500

Human normal 1.4 12 2.4

fibroblast

10  The liver cancer cell line Hep3B and human normal fibroblast were infected by the
following recombinant adenoviruses, CNHK-endostatinl-1, CNHK-angiostatinl-1 and
CNHEK-angiostatin1-2, at 1 MO, respectively and incubated at 37°C for 1 hour. 7 days
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25 Sout hern blot. Using pC. Al 3-human endostati xr as the control o virus
copies (far procedures, see, Ml ecular Conig: a | abpratory manual, Science
Press, Q92), the ~ri~us copies of CNHKEBV angi astatinl axed CNH ~EBV
anglostatin2 in each cell o Jijaye aid the normal |liuman fibroblast were
4~ 104, A~ x 10~ and CI O QL0, respectively. |~~~~Al.. 10l $86634, doc 4B
exanpl e 12: Aeseaxch on the attenuated pxopagative adenos carrying huz: aau
endostatin yr angi.ostatin and having the expression of Irx.A_ and E1B
control | ed aftatdufettias cells want ¢collyctetl and virys DN ag icxiractedugug QIABMPDOBA  The
research on the attenuated propagative adenovirus caxry~g human endostatim
or augi ost aBloodanini ki (QIAG saysOemeay). Eor progedyres; 864 dhe PymiRERYPR der

I O SRRRIERCE | LR AR
S, 0 o oty B S, SR oL e ARG B W R
V2 Mk BB o PUELLY AR APRRC S KRGORILABH (Ripp oS
coztorol SRS c Al St b XS B TRVl

0
Z . h . . h . 1
i ncrease 4 {“ranéfj)lyte a%&ﬁ&ﬂf;ﬂf we ghgaKadostafell-1,Ne  QOUEIKaENostatifR?

tumors of t d gnup s obvi ously, axxd sone of theﬁ1disapﬁeaned
conpl et el y ENHRLgibidrin 19488 ideatin1 2 irfeathl blISSE BV Cahbd Aell)line
propagating ~, tunor cells and cap2~bl e of expressing an angi ogenesi s

inhibitor afepiFyhad heush nowd fbestdast asc? X0, 35410% bX 105388 and k0, <16gi on
of genome of tJ~e said virus cox~uprises a nucleotide sequence encoding the
augi ogdifesi<sl{, sthDjxespeactiveliyEr ei n the said virus is selected fromthe group
consisting of; x) a"'w'tld~type virus speci;~cally pnpagai ~xg i n tunor
cells; . 2) a reconbinant virus containing the cxs-acting el enents
speci,~cally activated ~ tunor cells between the transoripti~a~aJ. start

e L S AR B, sl BLEBRERL T B
et on | 1 eaeOtialobts) Ol QpoEoSaRRLAD ARLEABEPES, O 16 SEAbCR Y
IREIA e s L R
StarL St RRIASBLA A SEAE0 K BRRIFL b AR p bR MO Rodltgs® ¢

and pr ondt efpand ré@keting A 63 78p-fdpm BONT HAARN ARGtRIPIPS BFobR for Southern

carci ~aenbxyonac antigen; the _enhancer and pronoter of tyrasiriase, the

ezi ha~acer bidlugihg FOA3-Bimd bdddstatilas Ghe@neol oAREuPESIEY, The @bpiraldBerst he

enhancex and pronoter of ErbH4, the enhancer of |7F3 nmamary cancer-rel at ed
antigen, thf ENEXrendostatohl iy @NHErendbstplinds? &y leach icell sgfelivdri caneet cejkdinet he

e~ancer axrd pronoter of glandular kallilwein, Qél pin, EBvirus, FFR
enhaucer i H€p3B gnddfungn normal SbeobtasBarmZ M 16, H<diddand <6, €19, vespectivelyy i p in
EE virus conmbined with Eal G pronmoter of EH virus, ~' R enhaxtcer in Gip of

EH virygg conbi zted with the basic promoter of thy-~uidine kinase of herpes
sinmplex virus or the basic praz~aoter of S V~40 and the cis-acting elenments

Peua o e b it S0 SBHERE! Bl LB BB E e
characteri LNt hat .t said vir i denovirus, _an nt [;al
genes for m@-&wgﬁz £1rac gfﬁﬁ%@l‘?@é% ﬁeﬁec&v gﬁhg&f g‘f ﬁg’ga %?%yéél
expressi on . sty ; ~ . . i3p
accordi ng tegﬁ%(%ﬁglll érln%?l?’n%%gr act eﬁ“g gﬁﬁ?‘ﬁé“’?ﬁé’% taﬁé hgglll%ﬁ %gqu(b\sé alm;abcICd
reconbi ua, RN AGABMGhE mﬂé&%ﬂi@ﬁﬁ%ﬁ@%ﬁ-@ﬂ:ﬂﬁ&g@aaﬁmtmam PedRTang
protein encoded by E1EbS5I~da dgene, EI B x 9~da gene axxd/ox E 1 A gene of
t h_edad_gslovim.axﬂ ra%bmgtm@qqs%mﬁagme@u) adfmhimas hagioatatini 2edh protiehfdr t he
said vines is a reconbi nan -

Southern blot, using pCA13-human angiostatin as the control of virus copies. The copy

numbers of CNHK-angiostatinl-1, CNHK-angiostatinl-2 in each cell of liver cancer
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heapes sinples vixus, wherein there is a loss o function in the protein
e~xcaded by rG P6 gene audl or doubl e-copied | CP3~.5 gene of the k~expes
sinplex virus. 6, Avirus according to claiml, characterized in that the
sai d nucl eoti de sequence encodi ng the angi ogetzesis inhibitor is selected
fromthe group coz~sxsting of the nucl eotide sequence encodi ng: endostatin,
angi ostati=~, |~xinglel-5 structure in plasnma plasm nogen, Kringlel-3
structure in plasma pl asm nogen, Kringlel-3 structure i~a Elasna pl as;
m nogen pl wgll Kide"Hlep S SiriduBinae , nofiniah fibedblast rave tix €09, il 31165 mad pr s nildogen,
~ingle2 structure in plasma plasm nogea,, Kringle~ structux'e in plasnma
pl asm~i r. ~@espectivély.ngl e5 structure in plasma plasm noge~o, interferon-c~
hxterferon- ~ , interferon- v , thronbospondili T, platelet factor 4,
pl asm nagen activator ixahibitoi and fibronectin. 7. A vins according to
claim6, wherein the said nucl eotide sequence encodi ng angi astatic
suppressor tu'ther conprises_a nuc—, eoti~de s quenzg codi ng fox a,secretoxy
[

si gnal pepiBxamplels Thentesalls af geseprchoon, thg greom ENQVIruS aTyIng hpman,  he
i | tid f i is.iuahibit i | h i |, id f
TVE - ouche! SRARFIEoR ARG R ad evipe ter et el on BB IS TS BSpe if B9GB! (e of

i munogl obulin K chain. ~ ~~u, ;; 8. A vixus according to claim6, 'v~
t he expressi,an of nucl eotide se~, uence encodi ng the sand a~gxogenesi s
inlZi~itar is further controlled by a pronoter, and the said promate>< is

sel ected f i rbdBbinant ARUBYIFRNSdrjih g Guia® oREGIBE AhgioRialth hRd i £

and/ or TE pronoter A nethod for tfeating al according to claimx, xt

i ncl udes t brtia¥ dBYeti6R o B1 SEKS ghlleHvas Abell Wirrthidting hrafsiisrited trirddrs Min mudé t ed
zu tunor ceélls, nucl eotide sequence encodi ng the aragxbgenesis inhibitor

iz~ ti~~ t oifB The regaabcBgndvrated, that, the shidvite vah erpress theihuekgant daeostatinl
virus as follows: 1) in vitro or in vivo infecting the virus selectively
replicide andngiostptigatlegh teviel) @eprassrthe formatibn ok theampgent blvod vessel ofitamersi s
inhibitor and tlxe expression amount of tumors, specifically killing tunor
~aaet ast asirepreds the fomsation grosvtheant gdetastasis df hygners. Meawwhile, the saigyvirus is
repressing the vascul arizati on of '

able to propagste in and only limited in fumor cells and also able to specifically kill

tumor cells directly.

15  The 4-5-week-old nude raice were inoculated subcutaneously with colon cancer cell
line HT29 with 1x107 and two weeks later, treated with the propagative recombinant

" adenoviruses CNI-I[{-endostatinl'-l, CNHK-angiostatinl-1 and ONYX-015 with 1x10°

pfu or the control adenovirus Ad5-Lac Z with the same dose. The tumors of the
untreated control group and the group treated with the control Ad5-Lac Z increased by

20 more than 10 times 4 weeks later. On the contrary, the twrnors of the treated group with
CNHK-endostatin1-1 and CNHK-angiostatinl-1 do not increase, part of tumors shrank

‘and the cur‘ative effect is better than that of ONYX-015, The results are shown in

Figurel.

25 The 4-5-week-old SCID mice wer‘e inoculated subcutaneously with liver cancer cell

line Hep 3B with 1x107 and two weeks later, treated with the propagative recombinant
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directly to repress the formation, grow!|x and it furthez conprises
adm ni stration of tho chexuical a~tineoplastic drugs ~r~'tor, -~o,
concurrently with and/ ox subsequent to the ;uxfectian of tunor cells with

the said ~ 1 |I. Use of the virus according to y~inii | ~~Il i |Pl PDVA i
t. 101 88%$634. dac ~~I' according to claiux X. | |~ far s>xppressing the
grow h of tunor cells. sz wo oal 4a~4~ 1~ ~I pCTI CN01101596 <X107

VI RGF~l V~ BXCOF ECE~VOLOGY LI ~XTED <1205 ~5j ~~~~' ~' . ~. ~~
-1 =~u~f | ~~hdénovitusds- ONHK.3Bdpstatinl-1,) Cm@swstatl@&dlm@zdﬁ&? g0 e <1705

T oo A SR B T bl 0 b5
R I

<2i 2? DNﬁ\ i 3>1até1[ tdrI Cél c%lnn'ary. the tumors of the treated group shrank obviously, and

5  part of tumors disappeared completely.

Example 8: The construction for vectors containing cis-acting elements of EB virus

 pCAT-Basic was used as the basic vector (commercially available from Promega
Compaty) and the family of 30bp repeats fragment of Orip of EB (FR, located at
10 7337-8190 bp of EB virus) combined with the basic promoter of SV40 (mini-SV40)
was inserted into the mutiple ciouing site of the pCAT-Basic. PCk was used for
amplifying the promoter of Orip of EB and the mini-SV40 promoter. The template for
the former, EB virus DNA was extracted from lymphoma cell line B95-8. For the
method of extracting virus DNA, see, the manipulation instruction of QIAamp Blood
15 ' kit provided by QIAGEN Company. The template for the latter is pCAT-Control
| (commercially available from Promega Compan};). The primers for FR of Orip of EB
" virus are:
Primer 16; 5'-primer (containing HindIII and Agel sites) GGG AAG CTT ACC GGT
GCA TGC AGG AAA AGG ACA AGC (SEQ ID NO: 19)

20  Primer 17; 3°-primer (containing partial sequence of mini-SV40 promoter) GAG ATG
CAG ATC AAT GGC ACC CCG GGG AAT ACC (SEQ ID NQ: 20) |

The primers for mini-SV40 promoter are:

Primer 18: 5°-primer (containing partial FR sequence of Orip) GTG CCA TTG ATC
TGC ATC TCA ATT AGT CAG (SEQ ID NO: 21)

| 25  Primer 19; 3'-primer (containing Sall and Agel sites) GCT AAA GTC GAC ACC
GGT AAG CTT TTT GCA AAA GCC TAG (SEQ ID NO: 22)
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C4007 3 s ~, gctctagact attacttgga ggcagtcatg aagctgttct caatgcatag
cacgatgtag 60 gcgtg 65 | Wo 0z~a434~ pcT~c~rrox~oxs~s <210) 4<21X?
fi411212> ANA<213> Artificial <400

4gaat t Caccat gggggt act gct cacacagaggacgct gct cagt ct ggt cct t gaact c60ct gttt ccaagc
at ggcgagceacagccaccgcgactt ccagccggt gct ccacct ggtt 120gcgct caacagccccE gt caggC
ggcat gcggggcat ccgcggggccgact t ccagt gcl 80t t ccagcaggcgcgggcecgt ggggct ggcgggcacc
ttccgcgecttcct gtect cge6c240ct gcaggacct gt acagcat Cgt gcgeccgt gccgaccgcgcagcecgt g
CCcat cgt Caac300et caaggacgagct gct gttt cccagct gggaggctct gttct caggct ct gagggt ccg
36t gaagcccggggcacgcat cttct ccttt aacggcaaggacgl : cct gaggcaccccacc420t ggecccca

gaagagcgt gt ggcat ggct cggaccgcaacqaacyc e F=Telo g@ﬂ%f&)_ , 193aag8-99cag
acggaggct c %5@9@35@3@%%@@6‘?‘%%%8‘3&?@%%5 gg‘g%g aggct(?:gt61 glgagagt gccgceg
agct gccat cacgcegt ac t gc600at.s t oWaet sekct ag~
641 <210> ?ﬁgmﬁmggﬂﬁ%ﬁgﬁggﬁ%%%ﬁﬁ Ogﬁggggggaattcc :
aaaat $gaac gta > Srhirated ¥y dehbBrarod, thdno4 @l for WO
ozl a~3a~ Péﬁﬁfﬁgéﬁﬁgggmgoégéé?ﬁ?&c ttga. cCt gat tt% Z5 <210> ? <21
~.> 39 g21 2 eebndl @t 175 gligmes tetally 60 eqelggdi2C afgt §0at ct c
t cagagt gc %@%’ %@ngﬁf{?ﬁ%éf%éc%é;% <2137 A??i ficial <400> 8 agcCtc~c
tattacgctt wndtek ot Satdhsion3 Tho 220 hefuehitd DIIOHPEOLIPB T<aid the mini-SV40
Artificia3.C4007 9gaattccaas at ggaac8~t aaggaagt ggt )
tcttctaatt grérhbit twedeofisad ttoaggRfite fBeign Srematayt Jhat BCBt Fragment g fysion

gact gggaat gBaaagaact acaga, gggacl20gat gt ccaaa acaaae~sat gqcat cacct g,

t caaaa~t ggagbroma st o gestadaeily HMOHTcandRalt and nsertadgintathe B Sall site of
agagggact ggaggagaact act soasgaa240t CCa~acaaC $B~t cC~, CB$' ~ggCCC~~'_g. t,

ct at aCt BOt $EIAEyaRSeertorg By DMAOBepoeing ofog dha &agment t%@?@%@&%dﬁ%@ﬂ n

at gt at gcat t scagt ggagaaaact at ga360; . : Cagaajt t ccat gt ct ggact

ggaat gg@agg’é@mgﬁgaﬁ'ﬂ%tmmze%ﬁ Y ct @ﬂ@iﬁﬁ%{ﬁﬁﬁ%&&a%%51@atﬁ
t ccaaacaa~aacct gaaga~, gaattaC : g480 3 CVO 021 44347 PCT/ CNO1l O 59G

t cgt aacccc %&553\5‘&01 gcggceccttg gtgtttcacc acCgacccca aCaagCBc' ~g 5~
ggaactttge.gaeatccccC gctgcaCaac acctccacCa tcttctggtc acacctacca 600
gt gt ct gaag ggaacagglLg aaaact atcg cgggaa' Cgtg gctgttaccg ttt CCgggca $60
cacctgtcag caCtggagtg cacagacccc tcacaCacat aacaggacac cagaaaactt 720

CCCQt gcaaa &Eﬁﬂ%%@g%%ﬁ%i GAATaBT £61A ADEE TSy USE asAiad
gt gccat aca“aCcaacagcc aadtgcggtg gBagtact gt aagataccgt cctgtgactc $40
ct ccccagt a gk geRgivdetaraind 98¢ FaaheaCibpassatchigaat of Oricof ER(EB; lodid
ccaggactge taccatggtg atggacagag- ctaccgaggC acatcctcca ccacoaccac 960
aggaaagfag at 8328190 bp o EBatinispéombined edthahe basie provsajer GfES Y ¢TH Garixi 6HC)
‘aaact accca aat actggCC tgacaatgaa ctaCtgca aatcca atg ccgat aaagg Z03%0
cccCt ggt gt wastiamddgtoatbeanugdgtclo@mm@g@{géﬂwﬁ@gbﬁaﬁ (DgBeRawas gsad

ct caggaaca gaagcgt aat agctcgag 1168 f2X0> 10 <211> 14 . .
99 a.glp' 'gg the fa%nily %f gBObp repeats fragmeént of1 Ori%: of EB and mini-SV40

promoter, The template for the former, EB virus DNA was extracted from lymphoma
cell line B95-8. The method 6f exiracﬁx,}g virus DNA, see, the manipulation instruction

20  of QlAamp Bload kit pravided by QIAGEN Company. The template for the latter is
pTAL-Luc (commercially available from Clontech Company).

The primers for amplifying FR of Orip of EB virus are as follows:

25  Primer 20: 5°-primer (containing Xhol site) GGG CAT CTC GAG GCA TGC AGG
AAA AGG ACA AGC (SEQ ID NO: 23)
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t212> DNA ' C213> Artifi, cxal

C212> DNA <2X3 Arti~iC.al <~I-00~ 11 ttagttactc atta 14 C210> 12 4
021 44347 pCTI C-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> 14ct ggCCaat accaacctt at cctacacggt gtaagCtaa
t gagt aact aagat ct ggaa60ggt gct gaggt acgat gagaccc$caccag gt gcsgaccc

t gcgagt gt 9aGEeiraaagt-pahét (@amggaﬁ@l B YT pt gt gtensaggeged dGT CGG

t gaggcccgat cact t ggt g180ct ggcct gca

cgctgagtttgGet ct agcgat gaag

8.t acagat t FRGCIGEC gea? KA QT GIE GG AA R AGHYH(SRY HA MO LA)at at aag
gtgggggtcttatgtagttt300tgtatctgttttgCaBcagccgccgecgec at gagcacCa

actcgtttga
Artificial <

O O Y 35, 5 primer (bontainin pastal TR seaueses O O 0T GEERHF A& 0°

10

15

20

25

GCC CCG ACT GCA TCT GC (SEQ ID NO: 25)

Primer 23: 3’-primer (containing Xbal site) TTT TCT AGA CTT CTG CTT CAT
CCC CGT G (SEQ ID NO: 26)

Two-step overlapping PCR (supra) was used for gencrating the fusion promoter by
fusing the FR sequence of Orip. of EB virus with mini-TK promoter. The PCR
frapment of fusion promoter was digested with Xho I and Xba I and inserted into the
Xho I-Xba ] site of pbluesgriﬁt I KS (+) vector (commercially available from ATCC
Company, USA). The fragment was used for DNA. sequencing and the fusion promoter
sequence was corresponded completely to the published sequence, designated
CHEB-FRTK.

Example 9: The construction of the attenuated propagative adenovirus vector carrying
endostatin or -angiostatin with the expression of E1A and E1B under control of

cis-acting elements of EB virus.

Vector pXC.1 was commercially available from Microbix Biosystems Inc. (Toronto,
Canadia) and contains an adenovirus S-type sequence from bp22 to 5790, A new and
unique Age I sité was introduced 12 bp to the E1A initiation codon at 552bp of the
vector by site mutagenisis two-step PCR (for procedures, see, Example 1). The primers
are, respectively:

Prirner 24: 5°'-primer (containing EcoRI sits) TTC AAG AAT TCT CAT GTT TG
(SEQ ID NO: 27)

Primer 25; 3*-primer (inserting an A to generate an Agel site) CAG TCA CCG GTG
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<2107 17 ' <2117? 22 <212> DNA <213) Artificial 00? 17 atggaacata aggaagt ggt
to <zlo> is <21 ~> 20 <Z12> bNA <213> Artificial <400> 18 aggsgtcaca
ggaaggtatc (21019<211736<2127DNAC2. 3>ArtificXa3. <400> 19 gg~aagG Cta
ccggtgcat g caggaaaagg acaagC &7.0520Q&211>33<z12>ANAC23. 3) Arti fi ci al

PCTI C~T01101596 22 22 az 20 36 G WQ 02144347 C400? 20 gagat gCaga

t eaat ggeac cccggggaat ~.cc C2107 21 C211.7 30 f212> DNA C2137 Artifici al
t400 21 gtgccattga tctgcatctc aat ~agtcsg

0210722(21113@@@4@%[[]3}@;2 i cial <4007 22 gatsaagtcg acaccggtaa
gctttttgca aaagcctag <210523<211)33C212>DNA12I 37Artifici al

Primer 26: 5’-primer (inserting a T to generate an Agel site) GCT CCG ACA CCG
GTG ACT GA (SEQ ID NO: 29)

Primer 27; 3’-primer (containing an Xbal site) TTC TCT AGA CAC AGG TGA TG
5 (SEQIDNQ:30)

The site mutagenesis two-step PCR was used and PCR. product fragment was inserted
into pGEM-T-easy vector (for procedures, see, mapipulation instruction of Promega
Company) for DNA sequencing, designated pGEM-T-Ela. The result of DNA
10  sequencing showed that a base T was inserted at bp552 of plasmid pXC.1, whereby

generating a new Agel site: and the other sequence is the same as that of pXC.1.

Plasmid pGENf—T—ElA and pXC.1 were digested with EcoRI and Xbal, respectively,
and the fragment digested from. pGEM-T-E1A was inserted into the EcoRI-,BaﬁaHI site

15 of pXC.1; whereby a base T was inserted at the 552bp of pXC.1 to generate an Agel
site 12bp to the E1A initiation codon. The resulted plasmid was designated pXC.1-Age
L

CHEB was digested with Agel, fespecﬁvely and the digested fragment was inserted
20 into the Agel site of plasmid pXC-Age I, respectively. PCR amplification was carried
out using primer 24 and 19, respectively, and a 2050bp-fragment was obtained,
indicating that the family .of 30bp repeats fragment of Orip of EB combined with
mini-SV40 promoter was inserted in sense oritention into the Agel site of plasmid
pXC-Age I, i.e., 12 bp upstream to the EIA-initiation codon of adenovirus, designated
25 pXC-FRSVEIA. To further verify that the family of 30bp repeats fragment of Orip of

EB combined with mini-SV40 promoter was inserted in sense orientation into Agel
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<9..00> 23 gggcatctcg a, ggcB.tgCa~g Saaaaggac~, agc C210? 24 <2117 33 CZl 2)
DNA C2135 Artificial <400 24 egtcggggcg gceat ggcac cccgggga$t acc ~, C2x07
25 C211? 29 C2127 DNA <2137 Artificial FCTfCrN01141596 83 30 39 33 33 7

WO 021 44347 aa> z~ ggt8ccattg ccgcacc~8.c tgca~tctgc C2107 26 <21X> 28 <21z
aNA 021 3> 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<2 siteofplpanidmiedveed>Ar ti i ' i ci al <400? 29 gctccgacac cggt gact ga

Vector pXC-FRSVE1LA was digested with EcoRI and Xbal in the present research, and
the 2823bp-fragment was recovered and inserted into the EcoRI-Xbal site of vector

5  pBluescript I SK for sequencing. The result verified that the family of 30bp repeats
fragment of Orip of EB combined with mini-SV40 promoter had been inserted in sense
orientation into the Agel site of plasmid pXC-Age I and the sequence is described as
SEQID NO: 31,

10- Vector pXC.1 was commercially available from Microbix Biosystems Inc. (Toronto,
Canadia), and contains an adenovirus 5-type sequence from bp22 to 5790. Mutiple
restriction enzyme sites including Bagll, BamHI, Xhol and Xbal were introduced
between the transcriptional start site and the initiation codon of E1B at 1686bp of the
vector by site mutagenisis two-step PCR (for procedures, supra). The primers are,

15 | respectively:

| Primer 28: 5'-primer (containing Hind[Il and Hpal sites) TTT TGC AAG CTT GIT -
AACGCCTTT GIT TGC TGA (SEQ ID NO: 32)

Primer 29: 3'-primer (genetating 4 restriction enzyme sites) CTC GAG GGA TCC
AGATCT GCG CAT TAT ATA CCC TTT AAG (SEQ ID NO: 33)

20  Primer 30: 5’-primer (generating 4 restriction enzyme sites) AGA TCT GGA TCC
CTC GAG TGA TCT AGA GGG CTAATC TTG GTTACA TC (SEQ ID NO: 34)

Primer 31: 3’-priwer (containing a Xpal site) CCA GAA AAT CCA GCA GGT AAC
(SEQ ID NO: 35)

25  The site mutagenesis two-step PCR was used and PCR product fragment was digested
with ‘HindIll .and Kpnl and inserted into the HindIII-Kpnl site of vector pUCI9
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<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> Dhl AC23. 37 Artificial <4007

31 gaattctcatgtttgacagcttateatcgataagctttaatgcggtagtttatcacagtt60aaattgcetaa
cgcagt caggcaccgt gt at g~aaat ct aacaat gcgct cat cgt cat cct Z20cggcaccgt caccct ggat gC
t gt aggcat aggct t ggtt at gccggt act gccgggect 180ct t gcgggat at cgt ccat t Gcgacagcat cgce
cagt cact at ggcgt gct gct agcgct 240at at gcgt t gat gcaat tt ct at gcgcacccgtt ct cggagcact

gt cogacegolhAgaA0REaeTr eaag) UN.LPRtiERNAUC S BHDNA agueidngfgat ca,
t ggC3@gaeecaeacccgt cct gt ggat ccgggcccccatttcccctcceccttccagetctcectgececcd20ttttg

gat t gaagccsge HakaRhe ahe 3eRUGieedSthit Bagla cBargHT,gXbol ead) XAAD gesgrictifgsitegg gt ga
c8"tagt agt gt 8gcgg~gt gt gat gt t gcaagt gt ggcgg~. S40cacat gt aagcgacggat gt gcaaaagt

gacgt t t t t garert gegaed bbiaicenalnyatofntioialarraite and edoiiptiontcadere g§ igtwér tagt’
aaat tt gggcgt ~, accgagt 660sagat tt ggccat.ttt cgcgggaaaaet gaat aagaggaagt gaaat ct ga
at aat t t t g7 204 gthengdquenceBQectht sanens thgt cfp?g@ €cgaggggact tt gaccgt t t acgt gga780
gactcgcccaggtgtttttctcaggtgttttccgegttccgggt caaagttggegttttad840~

~5,ttat kat agt cagct gacgt gt agt gt atttat acccggt gagtt cct eaagaggccact 900ct t gagt gC
Cagcgagtagagttttctcct CCgagccgct ccgacaccggt gcat gcag8960 9 WO 021 44347

55!@%533%%@2%%&\%%2 goutEd ULIDGL B PR BeGRY JHo POt AR g

. 1030 . \ .

0 5 e B SRR MG i iR et g
gat agc'ct at rfipfggi §8?38%Ec §€ g)r{pa%)gg“g %g%bglg{l agca%%.n'g% MQa tat agat {igg

gat agcat at éé% 5&5 Bde ﬁﬂﬂgﬁ? stk 08letandGRE St aich eloh AT

gca, t at aptg g’ c?:agliogg)t%ct cénta%ﬂtgtaBQa gg%%at atgcta cccggat aca gattaggata
.gcat at a8t a dkdidRa16€ PRT=-El B-FRTEIATAGUBER andslHcatiGif Was pedogrddiitiog piiie 28t a
gcctatgcta 1500 ccCagatata sattaggata gcatatacta cccagatata gattag6rata

gcat at gct a ah8B9 and a 1159bp-fragment was obtained, indicating that the FR of Orip of EB virus

combined with mini-TK promoter was inserted in sense orientation into the Xhol-Xbal

site of plasmid pUC. The result of DNA sequencing is shown as SEQ ID NO: 36.

15 pCAl3-human endostatin and pCA13-human angiostatin were digested with Bglll,
respectively. A 1237bp-fragment (containing IE promoter (-299--+72) of human
cytomegalovirus (HCMV)), human endostatin gene containing M-oncostatin signal
peptide and §V40 poly A tail signal) and a 175 8bp-fragment (IE promoter (-299--+72)
of human cytomegalovirus (HCMV), human angiostatin gene and SV40 poly A tail

20 _sié:nl) were recovered, respectively. The recovered fragments were inserted into the
RBglll site of pUC-EIB-FR’fK and PCR was used for identifying the sense or antisense

orientation of insertion. The primer upstream BgllT is:

Primer 32: GTT AAC GCC TTT GTT TGC TGA (SEQ ID NO: 37).

1) PCR was carried out using this upstream. primer and human endostatin 5°-primer
25  and 3’-primer, respectively.

Primer 12, i.e., human endostatin 5'-primer (located at 110-131bp of M-oncostatin
signal peptide and human endostatin gene) TCC ACC TGG TTG CGC TCA ACA G
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cccagatata gattaggata gcctatgcta cccagatata gattag8ata gcatatgcta 1620
tccagatatt tggg' tagtat atgctaccca tggcaacatt agcccaccgt gctctcagcg | 680
aCCt cgt gaa t at gaggaac aacaaccctg tgcttggcgc tCaggcgcaa gtgtgtgtaa 1740
tttgtcctcc agatcgcagc aatcgcgccc ctatcttggC ccgeccacct acttatgcag 1$00
gtattccccg gggtgccatt gatctgcatc tcaattagtc agcaaccata gtcccgcccc r860
taact ccgcc catcccgceccc ctaactccgc pcagttccge ccattctccg ccocatgget 1920
gactaatttt ttttatttat gcagaggccg aggCCgCCt C ggcctctgag ctattcca, ga 1980
agt agt gagg ] ggaggect a8 gcttttgcaa aaagcttacc ggtgactgaa 2040
aat gagacat attatctgcc acggaggtgt tattaGCgaa gaaat ggccg ccagt ctttt 2200

ggaccaget g atcgaa agg tact ggct ga taatcticca cct e8! cc 21fj 0
acetaccctt PH@Sade: §f- Mgt IndgaatnSeR E&b%%l gf’aﬁ 8%85‘3

WO 021 443478 0pepes vt dio B %%%&%%ﬁ@@a%?@@%@i%zé@ cot

Cacctttccc gﬁ 31633;40 gcagccggag caga9e, gcct tgggt CCgb't ttct~tgcca
aa. CCttgt ac%g 93{% 2400 cg~tC ttacc tgccacg8.gg ctggctttcc aCCCagtgs. G

gacgaggat g sagagggtga 2460 gg~,gtttgtg ttagattatg tggagcaccC CgEgcacggt
tgcaggtétt gtcattatca 25Z0 ccgBaggaat acggffgBacc cagatattat 8t6'ttcgctt
tgctat8.tga gBacctgtgg 2580 catgtttgtc tacagtaagt gaaaattatg ggc8. gt gggt
gat aBagt S gThIpGhld G aZﬁfEib?lmhﬁﬁf whas tdbtdihéd BRtaniplifcata kink tinads tipa
aagaattttg ta~ttgtgatt 27b0 ttti taa~a,g gtcctgtgtc tgaacCtgag cctgagCccg
agCC~gaace g@as; Ghdicing heOTR Gt dtacCl ) of hanan Sytomenkadas (HOMVY,Ct ga
gacgcccgac atcacctgtg 2B20 tct 2B23 02X0> 32 <211> 33 <Z12> DNA <218>

At ~ti ~i ' ~. civahanetwipstatin genet ¢andpimiag dhe signal peptde of Wiapobstein egd SV40Dok2A0> 33
C211? 39 t212> DNA <2137 Axrti-~ici.al <400> 33 ctcgagggat cca 8t CtF%{

gcat t at 4t a tald cignehara psertad i astme Prentation Ik the r&ltefq’*bPHC TK,

10  designated pUC-E1B-FRTK-endostatin 1.

A B18bp-fragment was obtained by amiplification using primers 32 and 12, indicating
that IE promoter (-299--+72) of buran cytomegélovinm (HCMYV), human endostatin
gene containing the signal peptide of M-oncostatin and SV40 polyIA tail signal were

15 inserted in antisénse odentatlon into the Bglll site of pUC-E1B-FRTK, designated
pUC-BIB-FRTK-endostatin 2. '

2) PCR wase carried out using this upstream primer and human angostatin 5’-primer

and 3’-primer, respectively.
20  Primer 14, i.e,, human angostatin 5°-primer (located at 11-32bp of human angostatin

gene) ATG GAA CAT AAG GAA GTG GTT C (SEQ ID NO: 17)

Primer 15, i.¢., human angostatin 3°-primer (located at 823-842bp of human angostatin
gene) AGG AGT CAC AGG ACG GTA TC (SBQ ID NO: 18)

25  The results are: a 1364bp-fragment was obtamed by amplification using primers 32
and 15, indicating that IE promoter (-299--+72) of human. cytomegalovirus (HCMYV),

IP\TOMAL .. \01888634.doe )



WO 02344347 pC |1 YCNO1J01596 attaggata~ catatgctat ccasata' ~t~t gggtagtata
tgctacccat gscaacatta $40 BcCCaccgtg ctct CagCga cctcgtgaat at gaggacca
acaacCCt gt gcttggcgct 900 eaggcgcaag tgtgtgtaat ttgtcctcca gat Cgcagca

at CgCgcccc tatcttggcc 960 cgcecaccta Cttatgcagg tattccoCgg ggtgccattg
ccgcccagac tgCatctgcg 1020 tgttCga~tt Cgecaat gac aagacgctgg gcggggtttg
tgtcatcata gaB Ct aaaBa 10$0 catgcaaata ta' Cttcttcc ggggacaccg ccagoeaacg
cgagca8~cg ccacgggga 1140 tsaagcaga ct asasss ¢t aat tacat gt

cct cat ggag ansv@sasj,ahq ZOE $Yj8‘éﬁ@'é( fieegycverg t’@”@&? gf{s& OrgRRY

200 Qt goa-gdntnthe Bedbets o RO @%ﬂ%@?g%é%ﬁ%&ﬁﬁﬁ%%ﬁgﬁa@é@figi ot g9
tgagctgttt gattctttga Q80 atctgggta~, ocaggcgett ttccaagaga aggtcatcaa

gactttggat ttttccacac 1440 cggggCgcgc tgcggctget gttgettttt tgagttttet
aaaggat aaa tggagcgaag 1500 aaaccCB.tct gagcgggggg tacctg 1526 !3
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The obtained pUC-ElB-FRTK-endostatmI, pUC-E1B-FRTK-endostatin2,
10 pUC-E1B-FRTK-angostatinl and pUC-E1B-FRTK-angostatin2 were digested with
both Hpal and Kpol restriction enzymes, respectively. The digested fragments were
recovered and insetted into the Hpal-Kpnl site of pXC-FRSVEILA, respectively,
designated pXC-FRSVE1A-FRSVE1B-endostatini, pXC-FRSVEI1A-
FRSVE1B-endostatin2, pXC-FRSVE1A-FRSVEIB-angostatinl and pXC-FRSVE1A-

15 FRSVEI1B-angostatin2, respectively.

Example 10: The recombination of the attenuated propagative adenovirus vectors
carrying human endostatin or angiostatin and having the e:‘cpression of E1A and E1B

controlled under the cis-acting elements of EB virus
20

Cell line 293 was commercially available from Microbix Biosystems Inc. (Toronto,
Canadia), and derived from human embryonic kiduey cell transformed by cleaved
adenovirus 5-type DNA. The cell line contains and expresses the El region of
adenovirus 5-type. Furthermore, it can be transformed by an adenovirus DNA. with
25  high transfection efficiency. 293 cells were co-transficted with a plasmid containing

the left arm of adenovirus 5-type together with another plasmid containing the right
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cesium chloride gradient centrifugation. EBV FRSVEIA-FRTK El1B-endostatin 1

(CNHKEBV-endostatinl) is an adenovirus 5-type, wherein the cis-acting elements of

5 EB virus, i.e., the Otlp FR combined with mini-§V40 promoter and Orip FR combined

with mini-HSV-TK. promoter were inserted between the transoriptional statt site and

the ‘encoding initiation site of E1A and E1RB, Furthermore, a Bglll restriction site was

introduced between the region after stop codon of E1A and the upstream region of Orip

FR combined with mini-HSV-TK promoter, wherein IE promoter (-299--+72) of

10  human cytomegalovirus (HCMV), human endostatin gene containing the signal

peptide of M-oncostatin and SV40 poly A tail signal sequence wers inserted in sense

orientation into the BglIl site, concomitant with the deletion of 28133-30818bp (a

partial sequence of E3 region). Other sequences of the vitus are the same as those of

Ad5. EBV FRSVEIA-FRTK El1B-endostatinz (CNHKEBV-endostatin 2) is an

15  adenovirus 5-type, wherein the cis-acting clements of EB virus, i.¢., the Orip FR

combined with mini-SV40 promoter and Orip FR combined with mini-HSV-TK

promoter were inserted between the transcriptional statt site and the encoding initiation

site of E1A and E1B. Furthermore, a Bglll restriction site was introduced between the

region after stop codon of E1A and the upstream region of Otip FR combined with

20

mini-HSV-TK promoter, wherein IE promoter (-299--+72) of human cytomegalovirus

(HCMYV), human endostatin gene containing the signal peptide of M-oncostatin and

SV40 poly A tail signal sequences were inserted in antiense oritention into the Bglll

site, concomitant with the deletion of 28133-30818bp (a partial sequence of E3 region).

Other sequences of the virus are the same ag those of AdS.

25
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10#-y. $/ 1/ OAJBJ}}S\?I{S%IOHIOWI end Orip FR combined with mini-HSV-TK promoter was inserted

hotween the transcriptional start site and the encoding initlation site of E1A and E1B.

5  Furthermore, a Bglll restriction site was introduced between the region after stop

codon of E1A and the upsiream region of Qrip FR combined with mini-HSV-TK

promoter, wherein IE promoter (-299--+72) of human cytomegalovirus FHCMV),

humen angiostatin gene and SV40 poly A tail signal sequence were inserted in sense

orientation into the Bglll site, concomitant with the deletion of 28133-30818bp (2

10  partial sequence of E3 region). Other sequences of the vitus are the same as those of

Ad5. EBV FRSVEIA-FRTK Elﬁ-angiostaﬁnZ (CNHKEBV-angiostatin2) is an

adenovirus 5-type, wherein the cls-acting elements of EB virus, ie., the Orp FR

combined with mini-SV40 promoter and Orp FR combined with mini-HSV-TK

promoter were inserted between the trauscriptional start site and the encoding initiation

. 15 site of B1A and E1B. Furthermore, a Bglll restriction site was introduced between fhe

region after stop codon of E1A. and the upstream regién of Orip FR combined with

mini-HSV-TK. promdter, wherein IE promoter (-299--+72) of buman cytomegalovirug

(HCMV), buman angiostatin gene and SV40 poly A. tail signal sequence were inserted

in antisense orientation into the Bglll site, concomitant with the deletion of

20 28133-30818bp (a pﬁrtial sequence of B3 region). Other sequences of the vitus; are the
same as those of AdS.

Example 11 Research on the attenuated propagative adepovirus carrying human
endostatin or snglostatin and having the expression of B1A and E1B controlled under

25 the cis-acting elements of BB virus in vitro

The research on the attenuated propagative adenovirus carrying human endostatin or
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5

Lymphoma cell line Jijoye, 293 and the human notmal fibroblast infected by EB virug
were  infected  with = CNHKEBV-endostatinl,  CNHEKEBV-endostatin2,

CNI-IKEBV—angiostaﬁnl and CNHKEBV-angiostatin2, respectively. Cells were
inoculated in a 6-well plate with 2 x 10° cells/well and infected with recombinant

10 adenoviruses CNHKEEV-endostatin], CNHKEB V-endostatinl,
CNHKEBV-angiostatinl, CNHKEBV-angiostatin2 and 'thc wild-type adenovirus
5-type with 4 x 10° pfu, respectively. After 48 hours, the viral titre was assayed by
using cell line 293. The results are shown in Table 4.

Table 4
293 Tijoye Human  normal
fibroblast
‘The wild-type AdS 1 X 10° 7 x 10* 5 X 10*

' CNHKEBV-endostatin1 1 X 10° 4 X 10° 3 X 10
CNHKEBV-endostatin? 1 X 10° 4 X 10° 4 X 10
CNHKEBV-angiostatin . 1 X 10° 2.5 X 10° 2 X 10
CNHKEBV angiostatin2 1 X 10° 25 X 10° 2 X 10

15

Lymphoma cell line Jijoye and the human normal fibroblast infected by infective EB
virus. were infected by recombinant adenoviruses CNHKEBV-endostatind,
 CNHKEBV-endostatin?, CNHKEBV-angiostatinl, CNHKEBV-angiostatin2 at 1 MOI,

respectively and incubated et 37°C for 1 hour 7 days after infection, cells were
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10y &$10%& (dnilbdldiRYORE DNA WyLaarsted) usingy Q1AsEARNA Blood mini kit (QIAGEN
109%& () - @ 109%& () - Y, XXXX7YYPZaBYNC 101! 109%&' () - F! kS . 9$109%& ()-S,! 10%&
*1 1098 () - CokApiily( Ciettafl/dot )proaEdiges] kéd, [tha mppimdstionsmstruption o6 QAGEN
L0@>10% () - < 100& ()- S7 10%' (). F3! 109& () -[\\ <] < aBbC
10#10%1& ( )CBhnnThe pxtractedRNA was digeated st ﬁdﬁlﬂd oI, run m 0.8% agarose

s!10%& () - F! 10%& () -~"__anaaa?nbC ‘g0 .
0 gel electrop%resis,_trans erred onta the nylon membrane and hybridized with

5 p.izbeled human Ad5 1178bp of the BstXI-Xhol fragment (located at nt 4611-5789
of the adenovirus) for Southern blot, using pXC.1 as the control of virus copy nembers

(for pi'ocedu.res, see, Molecular Clanié: a laboratory manual, Science Press, 1992).

The virds copy numbers of CNHKEBV-endostatinl, CNHKEBV-ehdostatin?,
CNHKEBV-angiostatinl and CNHEKBBV-angiostatin? in each cell of Jijoye and the

10 normal human fibroblast were 5 x 104, 5 x 10, 4x 10, 4 x 10* and <10, <10, <10, <10,
respectively. The above-mentioned DNA extracted from CNHKERV-endostatinl,
CNHKEBV-endostatin2 were digested with BglIl, respectively, ran in 1% agarose gel
electrophoresis, transferred onto a nylon membrane and hybridized with the
32p_labeled cDNA fragment (obtained by digesting pCA13-human endostatin with both

15 EcoRI and Xbal and recovering the 637bp-fragment) of human endostatin as a probe

for Southern blot. Using pCAl13-human endostatin as the control of virus copies, the

virus copies of CNHKEBV-endostatinl end CNHKEBV-endostatin2 in each cell of

Tijoye and the normal human fibroblast were 5%10¢, 5%10% and <10, <10, respectively.

20 The sbove-mentioned DNA extracted from CNHEKEBV-angiostatinl and
CNHEEB V-angiostatin2 were digested with Bglll, respectively, run in 1% agarose gel

electrophoresis, transferred onto nylon membrane and hybridized with the **P-labeled .

¢DNA fragment (obtained by digesting pCA13-human angiostatin with both EcoRI and
Xbal and recovering the 1168bp-fragment) of human angiostatin as a probe for
25  Southern blot. Using pCAl3-human endostatin as the control of virus copies (for
procedures, see, Molecular Clonig: a laboratory mamuil, Science Press, 1992), the
virus copies of CNHKEBV-angiostatinl and CNHKEBV-anglostatin2 in each cell of
Tijoye and the normal human fibroblast were 4x10%, 4 x10* and <10, <10, respectively.
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(). elemen )of EB virus in SCID mice was catried out to treat transplanted tumors of

tumor cells infected or latently infected by EB virus. '

- 10

" The 4-5-week-old SCTD mice were inoculated subcutaneously with lymphoma cell line
Jijoye with 5x107 infected by EB virus and two weeks later, treated with the
propagative recombinant adenoviruses CNHKEB V-endostatinl and
CNHKEBV-angiostatini with 5x10° pfu or the control adnovirus Ad5-Lac Z with the

15 same dose, The tumors of the untreated control group and the group treated with the
control Ad5-Lac Z increased by more than 3 times 4 weeks later. On the contrary, the
tumors of the h‘eate.d group shrank obviously, and some of them disappeared

completely. .
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1. A viruse specificelly propagating in tumor cells and capable of expressing an
angiogenesis inhibitor at high level, characterized in that the non-essential region of
genome of the said virus comprises a nucleotide sequence encoding the angiogenesis

inhibitor, wherein the said virus is selected from the group consisting of:
1) & wild-type virus specifically propagating in tumor cells;

2) a recombinant virus containing the ecis-acting clements specifically activated in
tumor cells between the transoriptional start site and the encoding start site in essential

genes for propagation of an virus;

3) a recombinant virus comprising at least one loss of protein function in essential

region for propagation and capable of specifically propagating in tumor cells.

2. A virus according to claim 1, characterized in thet it comprises at least one cis-acting
element specifically activatéd in tumor <.:ells between the trenscriptional start site and
the encoding start site in ;assential region for propagation. of virus, wherein the said
cis-acting element is sqlected from, the group consisting of: the enhancer and promoter
of « -fetal protein, the enhancer and promoter of carcinoembryonic antigen, the
‘enhancer and promoter' of tyrosinase, the emhancer 'a.nd promoter of ErbB2, the
enhancer and promoter of ErtbB3, the enhancer and promoter of ErbB4, the enhancer of
DF3 mammary cancer-related antigen, the enhancer and promoter of
prostaglandin-specific antigen, the enhancer and promoter of glandular kallikrein, Otip
in EB virus, FR enhancer in Orip of EB virus and BamHI C-pfomoter of EB virus,
Otip in EB virus combined with BamHI C-promoter of EB virus, FR enhancer in Orip
of EB virus combined with the basic promoter of thymidine kinase of herpes simplex
virus or the basic promoter of §V40 and the cis-acting elements specifically activated
in the cells infected ,or latently infected by EB virus.
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and the essential genes for propagation of the adenovu-us are one of the following early

expression genes of an adenovirus: ELA; E1B, E2 or E4.

4. A virus according to claim 1, characterized in that the said virus is a recombinant
adenovirus, wherein there is a loss of finction in the protein encoded by E1B55Kda

gene, B1B19Kda gene and/or E1A gene of the adenovirus.

5. A. virus according to claim 1, characterized in that the said virus is a recombinant
herpes simplex virus, wherein there is a loss of function in the protein encoded by

ICP6 gene and/or double-copied ICP34.5 gene of the herpes simplex virus.

6, A virus accorgling to claim 1, characterized in that thc. said nucleotide sequence
encoding the angiogenesis. inhibitor is selected from the group consisting of the
nucleotide sequence encoding: endostatin, angiostatin, Kringlel-5 structure in plasma
plasminogen, Kringlel-3 structure in plaswa plasminogen, Kringlel-3 structure in
plasma plasminogen plus Kringle5 structure, Kringlel structure in plasma plasminogen,
Kringle? structure in plasma plasminogen, Kringle3 structure in plasma plasminogen,
Kringle5 structure in plasma plasminogen, interferon-¢, interferon- B, interferon-v,

thrombospondin I, platelet factor 4, plasminogen activator inhibitor and fibronectin.

7. A virus according to claim 6, wherein the said nucleotide sequemce encoding
angiostatic suppressor further comprises a nucleotide sequence coding for a secretory
signal peptide, and the said secretory signal peptide is selected from the signal peptide
of angiogenesis inhibitor itself, the signal peptide of M-oncostatin and the signal
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10% U& () - 8.1 A0%vidés (akedrding to claim 6, \'vherem the expression of nucleotide sequence

encoding the said angiogenesis mh1b1tor 18 further controlled by a promoter, and the

said promoter is selected from the! broup consisting of SV40 promoter, RSVLTR

promoter and/or IE promoter of human cytomegalovirus;
|

L|

9. A method for treating mammal i!ci‘.specially human tamors using the said virus
accarding to claam 1, it includes the :Fteps as follows: 1) in vitro or in vivo mfectmg
tumor cells usmg the said virus, 2) makmg the virus selectively replicate and propagate
substantially limited in tumor cells, leLlidmg to the increase of the copy numbers of the
nucleotide sequence encoding the ang;.ogenesm inhibitor a.nd the expression amount of
anglogenesis mhxbitor in the tumor éblls, whereby repressing thc vagcularization of
tumors, spcc1ﬁca11y killing turnor cellls directly to repress the formatlon, growth and

|| '
metastams of tumors. l :

10. A method according to claim 9, w&;erem it further comprises administration of the

chemical antineoplastic drugs prior, ﬂo, concurrently with and/or subchucnt to the
A

infection of tumor cells with the said vas according to claim 1.

. . t
11. Use of the virus according to claimi|l for suppressing the growth of tumor cells.

|
il
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attaggatag

geecacogty

caggegoaag

cgeecaccta

tegttegaatt

catgcaaata

tgaagcagaa

gttiggaaga

gettitgeag

attacaagte

atctggrtea

CEERRCRCRC

aaacceatct

catatgetat
ctcteagega
tgtgtgté&t
cittatgeage
cgccaatgac
tatttettce
gtctagager
tttttctegct
gtttotgtee
ggaatt;gaa
ccaggcgctf
tgeggctiget

RAGCREBEEE

ccagatattt

cotegtgaat

tigtccteca

taticecegr

aagacgctgg

gggeacaccg

ctaatetteg

gtgegtaact

ggctcatcee

gagettittga

ttecaagaga

gttgcttttt

tacctg

gestagtata

atgagraces

gatcgeagea

ggteccatig

gegggettte

CCAECanAncy

ttacatctga

tgetggaaca

agrcasaptt

aatcetgtes

agglcatcaa

tragttttat
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tgotacceat
acagecetgt
ategegeeee
cegeooegac
tgtoatcata
CEAECAACER
cctecatggag
gagctcetaac
agteigeaga
tgagetgttt
gacttiggat

aaaggatasa

ggeaacatta

gettgeeget

tatettgece

tgcatetgeg

gaactasaga

RgCCACRRERA

gctiggraegt

agtacctott
attaaggage
gattetttea
tittecacae

tegagegaag
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