Speci fication FUSI ON POLYPEPTI DE AGAI NST EB VI RUS- | NDUCED TUMOR AND COLI CI' N
| A MUTANT FI ELD OF THE | NVENTI ON The present invention relates to the
filed of anti-tunor agents, and nore specifically, to a novel polypeptide
agai nst tunor caused by EB virus and use and preparation nethod thereof.
RELATED ART In the area of antibiotics research, studies have been
directed towards devel opnent of neYpearicabooti cs which sinulate the
inter-killing nmechani sm anong honbgeneous heterol ogous strains. There are a
| ot of bacterial toxins in the nature which kill cells by form ng ion

channel s I me f ri [ | y. The nodel exanple
of such E@g@]ﬁ&ﬁgﬂéﬁc’[ﬁhlg Aa%h@éfﬁ%ﬂ@éﬁ“@@@ imé@Nﬁﬁ@Ll(&ﬁ Fein 1a
was found by Jacob in 1952, since 3@§§ﬁ@¥}a t he hard work of generations,
Qu et al. (Major transnmenbrane no associated with colicin lIa channel
gating. J. Gen. Physiology, 107:313-328 (1996)) finally reveal ed the
transnenbrane spatial structure of colicin la when the ion channels forned
i n artifipeDeOFiHEINVERYeONMEenbr anes is open or cl osed, which provides a
fundamental basis for the design and preparation of new antibiotics at

mol ecul ar |'Bxeelreseuinsaqioantlaies té fer flecané apdluympaigents, and rectel spscifiesldy, by t he
connection of colicin polypeptide with signal peptide such as pheronones of
St r ept dcoelspadyisptdo rg@nsiptugios caosadsby W ofirus andetsctdnd prsbaretion meethdie cel |

nenbranﬁ of bacteria interested and kill the cell due to the |eak of
cel | ul dfc€&nt ents t hrough the transmenbrane ion channels forned.
Mal i gnant tunor poses a great threat to hunman health. Seven mllion people

die frommalignant tunor every year in the world, one sixth of which are in
China.lﬁggkgﬂggg];unnr is now the second | eadi ng cause of death in our
country. Since J%e eti ol ogy, pathogenesis and clinical manifestation of

mel i gnant (ABRS a8k Bf RRibish@aE M@ YelRatade bRieYiRRtdioRwWaRE ddveRpIRR of 1S
not effective. Anti-tunor agents are inportant in the treatnent of tunor.

Al t houglewt heyibatios ewdidhhesiapRtd | teefifiteekilling S@BEhahlsfDr ambREr Borh65BhkHs SONE
di sadvant age, such as insufficient tunor selectivity, inmmunol ogical

suppr essieorlpgadvengs. fhact arorg larafgbacesiab taxioe jn ¢hecnature wiitvh lillr dedls ebyof
cells of Burkitt's |ynphoma, Hodgkin's |ynphoma and nasopharyngeal

car ci ndpnipg i ehappels st tbp gelbalpy memBrgne\gfyhastepiaaliecdy. shhecmpild examplecel

antigen of EB virus, Therefore, EB viruys surface antjgen can be regarded as
a spec??@h“ﬁﬁ?ﬁé?ﬁﬁ¥“§ ﬁwPﬁﬂﬁPné@Vﬁ§d¥W0§ @ﬁ%c§géﬁﬂé‘§€d%ﬁgégyﬂé“{ Wor
caused EB virus, the inveptio ith the chipa pate No.

Tt p00a 105k Te 8% o Sae DAET el ot bihs Iy AR A Rhel srapymeppprane
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cancer figglly scwalgetic tyanEBembidns JpatidlnG@rRRAFY of N@TicHOIN Mheh tiRe A BRinmeR! | S,
the killing ability of which is several tinmes over other anti-tunor agents,
and ovésrardds attifecipliphll iehpesmelbases isnopen e lckstd, wiiiyh pebviides rae@ingirasncs,

i mpai rment of normal tissue when the cancer cells are killed. Xiao-Qng Qu
et al . bgss boil@ dryiaQ andgreparation20@7w aBtibioticaat inblsdylanienelt Sebscgamplyi thenreg t wo
conplenmentarity-deternmining regions and a franework regi on for tunor

t ar get ﬁfﬁgﬁ,olmpﬁ%msie@tﬂ@é P@gghfz sonngotjerpaiocolicinplyraptido ovith egihasrtidene
kKillin ffect of antj:tunor polypeptigde onstructed by a series, of

At | body i peeroaiondn ol S on bl on T HACOGH S GRS et et
constr ed hy ant . ] i -V - (&f@ n

VLCDng‘%/f-( - Q%Q%ha”]ggﬁ %géigéﬁ aﬁ%&ﬁ@%ﬁéﬂ ?lrf g%) Iﬁh n& aqgi (i%infl lfl.r C?Wiersltsv\or Kk
provi dﬁﬁm?&"tﬁe GRS EnAhIchatheioRLd.CS for the preparation of

pol ypepti des agai nst tunor caused by EB virus. However, for the

ant i - t unmor Mahgnspe pinstepddes & leirdxe dhraio ehunfnnigth NSevRy dh DA Pédp1d Blenirsial  of
colicin has sone am no acid residues which may include hypersensitivity,

t he nmediabgmat tompreveiyngapol the epiriddencodixihalfivdiich are ip @hsiabMaligoareltimot is
abnormal i mmune responses in vivo nore easil¥: It's reported that netabolic
mechant@tles savany leadingeqaupraet denth i oubemmirsl Sidge theoetidhegyd ipsthagdiesisenflr om
cancer cells, Hhey,are easy to suffer an allergic response to nedicine of
pol ypepitici&anigsfatiqnef myligngat umes aregnab wlearly Kluckigied: prventimranddreatment j s
necessary to inprove colicin polypeptide in order to obtain an anti-cancer
medi ci ne which is safer and suitable for nore patients. SUMVARY OF THE

| NVENTI ON Base on the di sadvantagé of prior art stated above, the
present invention provides a novel polypeptide against tunor caused by EB
virus and use and preparation nethod thereof, thus provides a nedicine for
the treatnent of tunor caused by EB virus which has high killing ability,

hi gh specificity, and |ow possibility of allergy. A novel pol ypeptide

-




The mut ant pol ypeptide of colicin which can formion channels is- obtained
by mutation of wild-type colicin Ia. The novel pol ypeptide agai nst tunor
caused by EB virus has the am no acid sequence shown in SEQ ID NO 29. A
gene encodi ng the novel polypeptide against tunor caused by EB virus. The
gene, which has the nucl eoti de sequence shown in SEQ ID NO 30. A

r econbi inatot effeglvas Mind-tomop ppaitsn gresmpbrigene. the troAtrpere pdrtamoo M itketulgbdhéyor t he
novel pol ypeptide against tunor caused by EB virus, conprising steps of:

t r ansf o¥chiayg Haiageytcc 6Aetnéx isomepiuaeari dhérat wmamse gpne sdisasivaniges, esnchons
expression, and isolating the polypeptide expressed. Use of said novel
pol ypeplflﬁlﬁ’éaaafa'ium SEIGHBLYe HuRwROIRgicHRUpPresHORL AdY pisp ApastipBrdree resisigngec anent
for thettreatnent and prevention of tunmor caused by EB virus. A nutant
polypeﬁi?de of colicinla, its amno acid sequence is shown in SEQ I D NO
24. A gene ' ! ' o], €l f i.d gene
i prepar at T or o nbaeb? By ARRBhAHE IRkl Ribticlha and MEGpBnARHS
gene WhadinddBaR8d bPEpReRLBAS. (EH PRLRY btk A PECiBE REGRR! MR gMEEE BB.vifuden
transform ng the expression vector into an expression system and isolating
t he polBiregbicdEBexius 8@t antigen cabhige depyead ho# siyctid tegkeRoNaiB tued ygigpt | de
agai nst tunor caused by EB virus, which is forned by a nutant pol ypeptide
of col ilwir thengeots agamst the tumoncaubahie EB wiiushthe ipeintipe ptithdbe ofiinapatien8Bovi r us
anti body or a pol ypeptide of anti-EB virus_antibody mnetics. Since there
are sorfd-24Rt 8&6‘%8 disslogerean anti-umer wplygertigsdoratd by theonipgainn efecolisinecul e

whi ch i nclude. hy. itivit inth I tid I I f i

whi ch B AplioirBin e W TecseRie i VTG BRH GO CHBER SR RRes
i ch AR FORHDT B Chatfed ' TR BAitECOn | Yot LR DGR

7 asponaah SaePRUAYET UR Lo A RGP s ioules B b SRt o

th iit: : i: LGl : V31L
e nuigid, Itl?é LiRReObilRPbY RERMNI 16 SevRfal Giftlek OV & dt?eraahﬁ-tl,lﬁ%ﬂ-ﬁ%eﬁlg%%g o% hes

and H40D. In mce imuni zed wth injection of a polype cin la
or a pahy/meplehdeuet as bR belb@ivitgSREAE tésy@inte, ihipRirA%RES i HRMbPfissdathvies HRWS
that serumtiter produced by the mce injected with the pol ypepti de of

mut ant chcer selbewer dlledr ¥aniaf Qmgeti dludéiab-odieg Qihan al.he0dhrImal]l ahtfilddyi s t o
say, the level of imune response is |ower, denonstrating that the nutant
pol ypeptimghcy exuprésing Weo porsBlehichiati(y-dfterminimggygionh pnda tftrmawsriamegion for

pol ypepti de reLaina%the tuncti?n of form ng ion channels in cell nepbrane.
The exg‘é?‘i’rn@F&eU%o are Wigresmelagy1 13- g latt T i b pugesti HY7) semmpicnthgtkilling

the inv i

| | de _of on i ffected, which hat the.
B o Sk Qe MSRbe e Beled nRcrre CrT PTG i or

colici I hegnovel. .. ept. [ égq@ useq: EB x| provi ded
by theg?%vg%%ioﬁgpv%gnﬁﬁéxfeg%gﬁgwﬁgﬁ 3%%? e 5%I&gep%ﬁﬁﬁx%fqgﬁ%%géB(gfrus
ant i body,COR LYEFRAVY LIRS &R PfCBRY v R W [USRINF it Qe ThaARL dupSridrkifiihg
surface antigen of tunor cells caused by the EB virus, the nutant

pol ypepbilide THis cobrkc providest mogetcatditige t ribovnbmanaicof for athgeprepghtion dfhe
hydr ophobi ¢ regi on of transnenbrane ion channel domain of the nutant

pol ypepelypeptiolfs agiinst tumérsaiiseddytlddl viros.t he cel | nenbrane of tunor cells, and
forns an ion channel, therefore the tunor cells die fromthe | eak of

cel lul ar &nreass stor The aFi-Renaic pelyBaiidendescabed gbgyseptinete ths hydraphelicyi r us
anti body co etely refers to the, am no acid sequence of the pol ypeptide of
ant i boIﬂY/m?é"EBhtC%Id“‘%Q“as OB ERiAR i Repiey phichemdy inclige bpErmB o t he
i nventjap. . -t r | t,i de. of |.ow nol.ecul ar i.ght of the

| vent o o neh e BB i thostBl, CSUER AR Ermi iye e rP s

pol ypept i i EBVi I I i i : {.he
carbox@lbﬁgrﬁ%ﬁﬁgé%?nﬁmiré téﬁ?%%gﬁgﬁggIgﬁgéo “%%f?ﬁfﬁ_ T%%%gfg%?%ﬂs%y,
such aabrorBall ducRO MRERLIEBCOfroh@ahEdR Iceitd kiRty M balo SO dnSBiSredc R8PsEe
chai n of VHCDRL- VHFR2- VLCDR3 whi ch i s obtained by the connection of VHCDRL
regi onto MedPR8 ofegolgpeptidenkihng cpeptaot de segekbly aich EDRhe VIHEERBDrand 1YLCDR3
of light chain of the polypeptide of the anti-EB virus anti body. The am no
aci d sesgessatyelogfprdvs qebvisl padyneptitde roerdpeist ¢idan Bnaitisnan¢dsaokdicinerethiabsisi s
shown in SEQ I D NO, 25. The antibody mnetics only conprises am no acids

| ess t19464 a8 suifabde 105804 RIIATS: ower nol ecul ar wei ght than natural anti body
of 150 amno acids. It fulfills the requirenent of antigen recognition
whi | e reduces the nol ecul ar wei ght of anti-tunor pol ypeptide substantially,
and contributes to the tissue penetration ability of the anti-tunor

pol ypepti de of the present invention. Anot her object of the present
invention is to provide a gene sequence encoding the anti-tunor pol ypeptide
of the present invention. The gene of the anti-tunor polypeptide of the
present invention is fornmed by the operable |inkage of a gene encoding a

oy o o - o o o - o, = g——



carboxyl term nus of a gene of the nutant polypeptide of colicin, thus
obt ai ning a reconbi nant plasm d of the present invention. The origi nal
vect or pSELECTTM 1 is purchased from Promega Corp., which carries genes of
colicin la and Inmmunity protein. The process of site directed nutagenesis
follows the instruction of the kit from Strategene Corp. The present
invention carries out sone site directed nutagenesis to prepare a mnutant
pol ypeptide of colicin, wherein five codons are site-directed nutated.
Ther ef o8BMMARYi OK THIE DYVl I@Nquences are designed (SEQ ID No. 1-10). In
t he exanple of the present invention, 6 pairs of priner sequences are

desi gned f Base A the disadvaniage | dderior nrhetatedsaboseghe ppragsnt imveppgn providepha

ant i .eghrwiy?fy SOV AR pien B P RESRRaL BT LB ey %%?a%%%ra%&éettﬁe%oﬂ
biact or 1o i of ARl B St DRTREE-AREY B B RS 1R il

puri fying; : : 8 : 41l cl one, thus obtaining the
novel Sggg%gﬁﬁidgﬁgé Fﬁ%@ﬁﬁiﬁg?“gga%ﬂﬁhﬁgﬁééb$ﬁ}us of the present

i nvention. A novell pelypeptrle dpainkPRMdrdauadabnsB {iiD witel sefbriyd BB opefdbie

provi ded by the present invention can be used in preparation of a

medi canekagd of a miuent pelgperenie ofindligin exhécht danrfonf idnuchanndsaustac payyEBtige ofis. A
clinical suitable pharmaceutical conposition can be nmade by adding the

pol ypepiiideB ofirug sypgibodnor 1si pelypeptidbtadi #nti-BBt Hieusprddbedy mimesins.i ba mntaot a
pharmaceutically_ acceptahl e carrier or vehjcle or other optiagnal, .
corrponeﬂﬁ’hg@).eptl e ofrgalicp e@@ﬁ]i AR i1h c%ﬂ"é‘ﬁisplls Aptae Syt watagipn d aRing asiuence

ool ypentr s X a FRaf necenlHie abd RROBGEb G Mo o b ob ol T I e

constrygt i f i i ] I } des.
The  exhgr et AT A R R ah a B REPb e
medi CanBALER 9IRS hetiktelytiBehduimdbs BY YRORHHde drasordclodwl hiiBonpasseelty, and
that the antibody pol ypeptide fornmed by the nutant pol ypeptide with other

t ar get ihgbrigahy pATCAdIBd88a bactericidal ability. The preparation nethod is
routi ne experinmental process in the art. The novel anti-tunor

pol ypept i deheppadypepede by antibwdy muisretico s hesnnebied pdptidet afgeDB1 regien afibeavyunor
pol ypepti de disclosed in the patent No. ZL200410081446.8, i.e., highly
Speci  FEapaligins Replidscregmeet 91 ¢ DRAGYRER cEdims, clnvel ambC LD gkt ahein o

devel opi n rug resi stance. At the sanme tinme, the anti-tunor pol ypeptide
of theaﬁ?%ggﬁTgVﬁﬁgﬂi%on has been nutated at the am no acid residues which

tend to eljci | C..T he | enj;ci f th ti-tunor
pol ypepti J%E%H%#4@?ﬂ%%gﬂgﬁpﬁﬂﬁﬁkF%B%ﬁ?gggﬁﬁ él#%mééﬁg%gﬁéggﬂ§¥nP§§F§‘say,
the pogsiviililpycdtciflal €rgic reaction is reduced. The use safety and effect
of killing tunor of medi canment of such pol ypeptides are inproved. This may
al so be a MrathvekpapPp&tideraghiipt @URIRALscAbyOtBefirufBEt GaNBEAtno RIPEdGREMNE
colicin polypeptide. BRI EF DESCRI PTION OF THE DRAW NGS Figure 1. Schematic
i |1 ust slaiwrom $SEQ INeNB@1t2I%ct ure of reconbi nant plasm d pCHCEB11 which

conpri ses the gene of polypeptide of antibody m netics of

VHCDR1.- VHERgZeng egpRBng Hig nolvel pydyieptidle agrenstritnaentcapesidyyydpd ivites.of colicin |a.
Figure 2. .Schemati ¢ ig%Uﬁtration of the structure of recaonbi nant plasmd
PCHCEB22 WiiedRne oviFh Rasdhe pecleptidle sequepes shoapt inad QID MYidody ni metics of
VHCDR1- VHER2- ( Rev) VL and t he.gene, of the nutant pol ypeptide of colicin
la. Figur @@Cél?ﬁ'é)ag%gﬁf'ﬁ@ﬂ Oniprbgf’%sséuﬁjsgetnlezati on effect of the nutant

pol ypepti de I Gl . We L GE i .1.nj ected
W th T ethal PABAEh ST tarr e k) SPNERRRE: TRy SRR T Yt r o
gr oup, cdmpridh®SpLbf: #AREGIhinkRaid 3ImBnQEth PhsBRl MRERH bLGeRUH {tendforaur ous
(ZL 01128836.1), (4) group of polypeptide 1 against S. aurous. (B)
After &bpreaios, aml ivelatilathe pobfpefiiduexpeessddce are grouped into a control group
and a group of anmpicillin. Survived mce fromthe group of pol ypeptide

agai nst SUsaunfmasl amal tpobypgpodmp agdingy shiyipe psusdé by ABavinstinJreparatoers ofine
grouped into a group of polypeptide against S. aurous and a group of

pol ypepedigemant{anihg sicatgiens arbprs verdiog og hemesgaerddipnleBivirug.epeat ed. (O
After 41 days, a new batch of Kunm ng mice are grouped into (1) contro
group, (2) group of levofloxacin, (3) group of ceftriaxone sodium (4)
group of polypeptide against S. aurous3, and (5) survived mce fromthe
group of polypeptide 1 against S. aurous are grouped into a group of

pol ypepti de 2 agai nst Pseudononas aerugi nosa, and a group of polypeptide 1
agai nst Pseudononas aerugi nosa. Figure 4. The experinment 2 of |ow
sensitization effect of the nmutant pol ypeptide of colicin la. (A the serum

Y N o o - o o o e o ~ o o



(B) the serum of group of polypeptide 1 against S. aurous/pol ypeptide 1
agai nst Pseudononas aerugi nosa, titer of 1:50,000. (1) Wek 1, (2) Wek 2,
(3) serumof Week 7, (4) negative control. Figure 5. Conparison of in vitro
killing effect of the novel anti-tunor polypeptide to Burkitt's |ynphona
caused by EB virus. (A) control group, (B) novel anti-tunor polypeptide
1 treated grmugpnt fc@peptdebfl anicin lapiiminolayjdeptucahec & shoeatie SEQrIQUNO. Bibgur e

6. In vitro killing effect of the novel anti-tunor polypeptide to cells of
Burkitt's Wygephonwdisedtapyp@ppaptidast esltimlaher tumor cells. (A EBV
positive C%| | s _of Burkjtt's |ynphoma, (B) EBV negative cells of Burkitt's

| ynphoma, Usept eid/eprsing proRaraan of peptidamicdisament ppgially dinkwesaid ganepsith ent

f . I ol (2 el .anti-t . | ide 1t ted
ot oup. ket whBR idiees i BunelsE) IS¥1Re 85 s eibranie 3@%@3%%%@%@3@%
id . ' . | B I tty oma
SIER At R et e
mce from theiReN®dn fbided H'ﬁ@{/el%ll%?)ﬁ/f?@é A81irdst WrfGH &llsedr Qfi%is Avhich is

i noculated with cells of Burkitt's nphoma into both aXillary flanks.
Arrow dibrthétkby &bhiutadEBMypegiate of e olii IS REMA0RN idH EHaMhER wither gol eidptidEBY

positive 4ynphosarcoma. Figure 8. Killing effect of the novel anti-tunor
pol ypeptniieleB tvorus ehtitsbdly Lomor pajymptidé ob emtr&Bedrusi axibplantimdtiosi Since ehdrs aod
Burkitt's | ynphona caused by EB virus. (A) section of EBV negative

| ynphosiaPéiringfcidoisidees initoe wikdBype eelidionobypeiRly polskuli waich mak dsdvdoma of
AN S AN T R R
oYl AOMHHTPLBBERLES b SaD SO S RS b BT
and W teficf @li8fRNSpdie LRG1yAFGOMRAMMe, 4h AW BBFred embodiment of the invention, the
mutant sites of polypeptide of colicin Ia are: G11A, H22G, A26G, V31L and H40D. In mice
immunized with injection of a polypeptide of colicin Ia or a polypeptide of mutant Ia
respectively, the experimental data shows that serum titer produced by the mice injected with
the polypeptide of mutant Ia is several orders of magnitude lower than the former, that is to
say, the level of immune response is lower, demonstrating that the mutant polypeptide
reduces the possibility of allergy, while the mutant polypeptide retains the function of
forming ion channels in cell membrane. The experiment showed that the killing ability of the
recombinant polypeptide of the invention is not affected, which means that the mutant amino
acid residues do not affect the function of forming ion channels for colicin. In the novel
polypeptide against tumor caused by EB virus provided by the invention, via the recognition
of the polypeptide of anti-EB virus antibody or the polypeptide of anti-EB virus antibody
mimetics to the surface antigen of tumor cells caused by the EB virus, the mutant polypeptide
of colicin is targeted to the membrane of target cells, the hydrophobic region of
transmembrane ion channel domain of the mutant polypeptide of colicin is inserted to the cell
membrane of tumor cells, and forms an ion channel, therefore the tumor cells die from the

leak of cellular contents. The amino acid sequence of polypeptide of anti-EB virus antibody

completely refers to the amino acid sequence of the polypeptide of antibody secreted by



The original vector pSELECTTm 1 used in the invention is purchased from
Pronega Corp.. The engineering bacteria of E. coil BL21(DE3) is purchased
from Novagen Corp.. Exanple 1. Construction of reconbinant plasmd

conpri sing gene encoding nutant colicin Ia. The original vector is the
pl asm d pSELECTTM 1 (8.3 kb) (purchased from Promega Corp.) which carries
genes ofiybenbimaiof AT&CAHB-168uni ty protein. Sequences of oligonucl eotide
prinmers shown in SEQ I D NGs. 1-10 whi ch encode nutant amno acids is

oper abl y | imkedmboditrivet glethe inventih,dant apietuomir ipolypeptider @Slpecnpleeilyr Wight
doubl e-strand ol gonucl eotide Site-Directed Mitagenesis technol og

S e epeotes. 5 m ans. pol v 9“?1“326’5:““2*1*’%1?25?:@f;"§3“:13‘mfwam o

. 1.CN_encoades

Dl nani CHOAER GG ﬁailboth@nfggwépc%flgr@@%daibevwfwfsZgﬁa@eall eIt 8 e MGe t od
i 1 .

pol ypent BBt bR AR Tl il NrRa F R uc BB raI Eﬁgw,ﬁl@éc%we@ﬁ
(shown dgpdrisgure gé%t@@hag*@ﬁwgc@ﬂ%m VLOBRS Dnidifris L ARy Wy ihe

pol ypepti de agai tunor cause EB virus. Sequences of pal re

ol i gonughaedtiode d@ i VECHRAr eraghimn VLrCISE@ &b lindry Whhiile adeBnidpsi gned

for the preparation of gene encoding the anti body against EB virus in the

r ecombi VAEDRIHEIGDR2 Fhe WICORDIafdighochpihasinihd podydeptds be cliee dnti-BBovire

engi neering bacteria of E. coli BL21(DE3) (purchased from Novagen Corp.) to

pr epar éntifedypdhy pewid ahed seménqymf;tb@pwed esti-obner protidad of ghdbwilyi min8ECs iD
referred to as "novel anti-tunpr polypeptide 1") and SEQ

{\Ig ﬁg %Qg{vﬁ'ég 3':5@1? NO-r%f d Féaﬂl?qsiya@mgm@p Yaq%mprlt%ﬁmw?@cy%% #5 @an 30y jn
h Th f t

St e P RS o i ig e RRLREF Rushi R irat ffiong bt RGN i & T et e

i Zgﬁﬁﬁi@eﬁ‘eﬁﬁ%ﬁgfe%%@#ﬁ%ﬁéﬁﬁ g LR RSl §ERAE BF bnd Hmon

pl asmi ghopPEbifeTdBsthnibliyc Ang %Bﬁﬂrl%ﬁteg%l% 9§su9§kﬂ&%’bh%ﬂﬁ§ o thd ahtyREn&Hf

colicin l'a and I nmunity protein. ng) 5'-3" 0oligonucleotide

pri mer pdbpeptidebftheprepdnt (rb2btisrg) 3' 5' 0I i gonucl eotide primer designed 1 pl

dNTP doubl e-distilled water 50 pl 1 pl pfu (provided by the Kit except the

pl asmi d, phiathersotied afothbl restnt invehtich watepjovide 2.geRCRe@reptd Ehaaltingthe
anplification condition: 25 cycles of denaturation at 95C for 35 seconds,

anneal 2BE-twBer pefypertids o sheipresemdnesitions { b geie eBteraii-tupoppalypertide of

the present invention is formed by the operable linkage of a gene encoding a mutant
polypeptide of colicin with a gene encoding a polypeptide of anti-EB virus antibody or a
polypeptide of antibody mimetics thereof, wherein the polypeptide of colicin and the gene
sequence of the anti-EB virus antibody is known in the art, the gene of mutant polypeptide of
colicin is obtained by the following point mutations in the corresponding codons of the gene
of colicin polypeptide: G11A, H22G, A26G, V31L and H40D. As a result of the degeneracy
of the genetic code, a skilled person in the art may adjust the nucleotide sequence encoding
the anti-tumor polypeptide of the present invention without altering the amino acid sequence.
The recombination plasmid of the present invention means that the original vector
loaded with gene of wild-type colicin is site-directed mutated in double stranded nucleotide,
and inserted by mutant codons in the site of target mutation, thus obtaining a mutant vector
comprising the gene of mutant polypeptide of colicin. The same process of the site-directed

mutagenesis inserts a gene encoding antibody mimetics of an anti-EB virus antibody into the



3. 1 pl endonuclease Dpn 1 is added to digest parental DNA chain (37C, 1
hour), 1 pl reactant and 50 pl XL1-Bl ue conpetent cell are incubated
together on ice for 30 mnute, after a heat shock at 42C for 45 second,
incubated in ice for 2 m nute; 4. 0.5 m cultivation nmedium NZY is
added, shaking at 37C and 220 rpmfor 1 hour. 50-100 gl reactant is plated
(LB nediagboxyl usrmiiuagdr a agwhe50f pl thu@nipbiypbptitle ov eoticightthad odvning a 5.
Colony is picked up after 18 hours. Plasnmd is extracted, sequenced,

conf i r niepgmbinant plsmiditodt thenpiesens uinges®hul The originalllvectbd pddLEEEIGINI+ Inds i on
plasm d obtained finally by nutation at nmultiple sites is incubated with 40
pl E. coyirehased froppiremess - evhich epiriss gangscd cpbiginga ghé lmeuniie aroteinothed at
42C for 30 second,,. and. i ncubated. in ice for 2 moguhe ,]é60 ill cultivation
medh um REBEESE O MNBSHehmEFggnesisolaya e HRGuSioarddne kit dioms SHRAENeACOBTC and

di | % d [ icilli
over n ghle” RISgcivehtdh, TN ' $ires 0 Hep R km el e, AR BaBlBRt 5. 16
liters ;F@g%glﬂﬂé’m‘ 8l r@mrgi:;%ef &{dé)ﬂiﬁrehﬂfér-(gﬁec&%%uﬁﬁﬁp ifﬁgreﬁ}re,d'g ?I%i?{]gf 250

rpmfor nute, and at C for ours. e bacterrumis prec ted by

cent ri fugadr oueate£A0Q0si 4EQ 1y N301MONUA Ehe KAnIp SR bR seRUhid@fiok,2aM
EDTA +2%t11\/l DTTd)i]u at 4C andglggg-(Sodm bacterlpum suspensi on iEs) ;%ded vm'l'?h 0.2M

PVBF 25@&im ofaprimérr segjuectewiard dediprieals fomi thatgend of 46tibdBOMYim2tics (BHE@IP. No.
Bacteriumdebris is high speed centrifugated (4C, 75,000g, 90 m nutes). The
super nallad®- i s added with 5 nillion units of streptonycin sul phate to
precipitate DNA. After precipitation by centrifugation at 150009 and 4C for
10 mi nut es]Ng RESSUpBVHEIORNRIS) PreoNidesya aBethodden Gt Preraraiion yiithe pag twpor

nmol ecul aﬁ weg‘.(%ht t]hg 000 jbn 50t.rr1\/| or.at e buffﬁr g,[l 4C. ¢ fterHR)r.eci {H)itati on
by centI¥PTERES ohMSPTISH0 Y R AL PO e ARpYerigEi the TERBUIERE VR ant i s
| oaded . i,OnR- : T C ! u S| . i ent
of 0. 1B Neh§ 625 RHR L, Uiieriy B B BT Drep WG o e 1R
anti - t YsastidROANPARIY B8 thSPRIMGR ¢RBreSed ! 1B HosiHes bR iy fe" d

mut agenesi sr%g% elqgg f%’ogl ovvg: SEQ ?rD NOI.Q{{I,Mglp?agnug%eg’ﬁhgﬂbgrﬁ%rﬁn% H"RALE

5' - 3' deslypoptid apainstifuaior edusedl bEHBAikuy (feReprebent lviesiidi. cgt att aca aat ccc
GCA gca gaa tcg ctg ggg SEQ I D NO. 2, oligonucleotide prinmer 3 -5" designed
for nutatite obvabipaypeptide gemi@stofunow! ¢agised bycEBcuigusc govided bychd Gesgoty at t
tgt aat acg SEQ I D NO 3, oligonucleotide priner 5 '-3" designed for

nut at i GRVeHFOMEIIGDE fised ik PEsPa@sipn ¢ i mgdicamenyt fgatheyeatment anshpreventioggofyt g

SEQ I D,NO. 4, ol jgonycleotide primer 3 -5 designed for nutation of H22G in
gene of“Bgi ?8&1?‘#. 9}5?@ EE‘éS-tAaSIHE]‘P‘T‘I Sﬂé@laézla%%evfg%?&f)@%%@q eriNeg snade by

gl): ?g?ﬁgé{lgg;{a&f pgf;yé%d& Ioggggvgefts%rg{%"?oqicfs O5peit %%i e SEGSCAI‘I%(SICIEIViCIrl]ﬁ&le r]i?ltOOfa
pharmaceutically acceptable carrier or vehicle or other optional components.

The present invention also provides the amino acid sequence and the gene sequence of
the mutant polypeptide of colicin la. The mutant polypeptide can be used in the present
invention, also can be used in the construction of an antibody polypeptide with other targeting
polypeptides. The experimental data of example 3 in the invention proves that the peptide
medicament comprising the mutant polypeptide has a low immunogenicity, and that the
antibody polypeptide formed by the mutant polypeptide with other targeting polypeptide has
a bactericidal ability. The preparation method is routine experimental process in the art.

The novel anti-tumor polypeptide provided by the invention has the advantage of the

anti-tumor polypeptide disclosed in the patent No. Z1.200410081446.8, i.e., highly specific

targeting and safety to normal cells, and not inclined to developing drug resistance. At the



SEQ I D NO. 6, oligonucleotide prinmer 3 -5 designed for nutation of A26G in
gene of colicin: ataaatatacaacACCcataatttc SEQ I D NO. 7, oligonucl eotide
prinmer 5 -3" designed for mutation of V31L in gene of colicin: gt
tgatatttat CTC aaccctc cacgtgtc SEQ ID NO 8, oligonucleotide primer 3'-5'
designed for nutation of V31L in gene of colicin:

gacac gt ggrggod, tthe’dmi-aaair pobgagtide of thERrckdnt NQeltiorohasgmen eleattd dethp iy
5'-3" designed for nutation of HAOD in gene of colicin: cgtgtcga

t gt ct t taeAireryidues odydh tenddatelicit allSEQ rBpNBel e whingopesiceptdfdbe pniiemos’ - 5'
designed for nutation of H4OD in gene of colicin: | o

at gcagRURsgHee 693{%5&%@ Slecht I@Q@B‘aﬁé}’PeptldSEQ@ldEﬁqq@t@l i3 for sapethe posgbilifppl gene

a1 TORIFRE RO e '%?ﬂ%%%se%@w%%%@cméma@g tpgF SRSy o St L
10 R vl TR Ref P O@A%s?%%lg A R B ot

ace CC%&ﬁ@an%nftc&Bf)nﬁEgcohcﬁg%ﬂ&& 213, primer -3'" for gene of VHFR2 in
reconbi nation plasmd gt atg cat tgg gtg cgt cag GCC CCC GAG AAA

GGT CTG GAG TGG GIG GCC taa ata aaa tat aag aca ggc SEQ I D NO. 14, pri nmer
et até’éaﬁgﬁ’éﬁiﬁ%&’%%%@%@%% E’:'T‘ésge‘é %%CEB L, gee tot ot ata
 ecombiHiETeoh TEGH o kg 4 e Stucture Shrelnbisae WagAg 1 BBbaNRe TAC
coc TA%O;I;)%SSJSA&{G %e %%o%lpﬁc% ofaén%lbggyg nlifle tlgsagf %’%@Iﬂ& “VuFR,-V CDR3 and
the gene of the mutant polypeptide of colicin Ia.
Figure 2. Schematic illustration of the structure of recombinant plasmid pCHCEB22 which
comprises the gene of polypeptide of antibody mimetics of V4CDR1-VyFR,-(Rev)V CDR3
and the gene of the mutant polypeptide of colicin Ia.
Figure 3. The experiment 1 of sensitization effect of the mutant polypeptide of colicin Ia.
(A) Kunming mice intraperitoneally injected with lethal dose of MRSA (ATCC BAA42)
are grouped randomly into (1) control group, (2) group of ampicillin , (3) group of
polypeptide against S. aurous (ZL 01128836.1), (4) group of polypeptide 1 against S. aurous.
(B) After 14 days, a new batch of Kunming mice are grouped into a control group and a
group of ampicillin. Survived mice from the group of polypeptide against S. aurous and the
group of polypeptide 1 against S. aurous are grouped into a group of polypeptide against S.
aurous and a group of polypeptide 1 against S. aurous, and the experiment is repeated.
(C) After 41 days, a new batch of Kunming mice are grouped into (1) control group, (2)
group of levofloxacin, (3) group of ceftriaxone sodium, (4) group of polypeptide against S.
aurous, and (5) survived mice from the group of polypeptide 1 against S. aurous are grouped
into a group of polypeptide 2 against Pseudomonas aeruginosa, and a group of polypeptide 1
against Pseudomonas aeruginosa.
Figure 4. The experiment 2 of low sensitization effect of the mutant polypeptide of colicin Ia.

(A) the serum of group of polypeptide against S. aurous/polypeptide 2 against



SEQ I D NO. 16, prinmer 3'-5 for gene of (Rev)VLCDR3 in reconbination plasmd
pCHCEB 11 : gee tgt ctt ata ttt tat tta ACC CTG ACC GTA GGA GITA GG GGTI ggce
cac cca etc cag ace ttt SEQ I D NO. 17, primer 5 -3 for gene of VHCDRL
in reconbination plasm d pCHCEB22: gcg aat aag ttc tgg ggt att TCC TTC
GGT ATG CAT TGG GIG CGI' CAG taa ata aaa tat aag aca ggc SEQ I D NO. 18,
pri mer BleuBombwmrs cgenpendast:, MekCBIRL50,000 econbi nati on pl asm d pCHCEB22: gee
tgt ctt ata ttt tat tta CIG ACG CAC CCA ATG CAT ACC GAA GA aat ace cca gaa
ctt att cgB) tsEm NO.gteyp pf i prdypeptidg'l higaingebie awiouy/pbiRBeptiver &cagabishat i on
pl asm d_pCHCEB22: ggt atg. cat t tg cgt cag GCC CCC GAG AAA GGT CTG GAG
TGG m@%m%sﬁﬁﬁwsﬂatﬂt%%@ 3@9 Ggc  SEQID NO. 20, prinmer 3'-5 for

gene of Vi | a B22: ee tgt ctt ata ttt tat
tta GGC m@%ﬂé@%l‘ @?’g’ %C@Sﬁe%aﬁﬁe dac cca atg cat ace
SEQ ID NO 21, prinmer 5 -3 for gene of VLCDR3 in reconbl nation plasmd
pCHCEB22: aaa ggt ctg gag tgg gtg gee GGI' CAG GGT TAC TCC TAC CCC TAC

ACC ta a S e of
ek TR 858 sa0 8 085 Lng ERA B2 SRR, kR,

GGT GTAB(daw’ Q?ﬁqpﬁﬁﬁa@-ﬁe&@?@rﬁrﬁcc ggc cac cca etc cag ace ttt Exanpl e
2. Qbservation of inmune erfect of novel anti-tunor pol ypeptides prepared

from recontinatntod ploapmi(B) pOMEERLI-tamdr pOHGERRR: 1 treafdtl cgroape (Chrmunekzed

wi th the novel anti-tunor polypeptide 1 and the novel anti-tunor

pol ypeptiidemer pelupentide 2firesiedicheun: econbi nati on plasmi d pCHCEB11 and pCHCEB22
obtained in Exanple 1, and the anti-tunor pol ypeptide 1 and the anti-tunor
pol ypepti de 2

Figure 6. In vitro killing effect of the novel anti-tumor polypeptide to cells of Burkitt’s
lymphoma caused by EB virus and other tumor cells.

(A) EBV positive cells of Burkitt’s lymphoma,

(B) EBV negative cells of Burkitt’s lymphoma,

(C) EBV positive cells of malignant lymphosarcoma from patient of AIDS.

(1) control group, (2)novel anti-tumor polypeptide 1 treated group.

Figure 7. Killing effect of the novel anti-tumor polypeptide to solid tumor grown from naked
mice planted with cells of Burkitt’s lymphoma caused by EB virus.

(A) control group.

(B) SCID immunodeficient mice from the novel anti-tumor polypeptide 1 treated group
are all inoculated with cells of Burkitt’s lymphoma into both axillary flanks. Arrow on the left,

EBV negative lymphosarcoma, arrow on the right, EBV positive lymphosarcoma.

Figure 8. Killing effect of the novel anti-tumor polypeptide to solid tumor grown from naked
mice planted with cells of Burkitt’s lymphoma caused by EB virus.

(A) section of EBV negative lymphosarcoma of control mice, (B) section of EBV positive
lymphosarcoma of control mice, (C) section of EBV negative lymphosarcoma of novel

anti-tumor polypeptide 1 treated mice, (D) section of EBV positive lymphosarcoma of novel



fromthe former invention owed by inventor (ZL200410081446.8). Each
protein described above is mxed with adjuvant. The primng dose and the
boost dose are one intraperitoneal injection of 50 lig (0.5 m) each nouse,
five injections with 2 weeks interval totally. Serumtiter is determ ned by
indirect ELISA nmethod. The titer of mce inmunized with the novel
antl-tuﬁmmmﬁmkpggFﬁudg1hm@ﬂm¢am@repared by the present invention range from
10-3 to 10-4, e the titer of mce imunized with the anti-tunor

pol ypeptide 1 and anti-tunor pol ypeptide 2 range from 10-4 to 10-5. It
can be @ﬁﬁﬁbﬁﬁﬁﬁ ge possibility of hypersensitive reaction induced by the
novel anti-tunor polypeptlde of the present invention is 1 order to 2

or der s of HRANHAPIPHSH, LIRS, PRSSIBLL bl oLy DVRERSERL Y FlSag ! o

i nduced by a unor po nprl e colicin nple
3. Expec{nuq;ﬁmre@greﬂcg%%na%b(gﬂqggﬁl(g% fect of the mutant pol ypeptlde of
colicin I'a which forns novel tr-t r pol ypepti de. The mnut ant

pl asmi d f Qhe rgdigail veoloy RSPILUECE 'Yf1 a&dd B thel AveMUNCR pEchask@tfRth EHro@Bpa0
acid residues of Gl1A, H22G A26G V31L, and H4OD in peptide chain o

aqueousarhannel donmin) of Exanple 1 is operably linked to pheronone
AgrDI(YSTCDFIM ) of S. aurous at N-term nus or C-term nus of the nutant

pol ypept i dbs crginesring gctenip obhit ok B(DEB) patvyghepad e Novagerpepippept i de
obtained by the |inkage of AgrDl at carboxyl term nus of the nutant colicin
la is naned as pol ypepti de 1 against S. aurous, and the pol ypepti de

o o mdtkafprk 07 o RSN OF 5@%@&?@8@?@3@8@@%@ Bt g A Sl " 18

wi I d-type colicin la is linked at amno termnus to pherormne

Agr D1(Y STCDFI M of S. aurous, obtaining polypeptide 2 agai nst Pseudononas
aer ugi N0S@he origfa4POEtGRRL thd plﬁnhétﬁSlEL%mem (83 mb?Qp@E@aSE@tff@P%érh%heal ly
injected with Fet hal dose of MRSA (ATCC BAA42), are grouped ran

into (Dorpymihich cagriesgenes 8) caichun oid lampindtyl protein. SedderngeooPolifonpolkytpdpt i de
against S. aurous , (4) group of polypeptide 1 against S. aurous. Each
group oonsirssovar inlIEGLDENOs. Tridavhinly enmdhonluta@memho wridafit eperably diajpet fot oneal
injection of Iet hal dose of MRSA (ATCC BAA4 cont rol group i njected
with oﬂyﬂ gAnef 3vilg-naegolicin fa W%W@lﬁ/@ymﬁlm@k s}raézdtogugpn%@%dé@e Diggctsidh of

of / |
orbup. Oty Rs FEhSdoR IwERCR e LUK . s el Sind @%@'ﬂ% Baser a@@ﬁ% nst
S. 6
5 ity g0 N0 41 BB, 5, S eyt
pol ype@@ﬂe@%a% tﬁgﬁbﬁbs(t)f SEQ3 1Q95260(§r SEIIHRGOVsEs Tuf's'efted’ RitH tﬁ%nrﬁﬁtant plasrf@sul t:

Mce in the control group and the group of anpicillin are all dead In two
days. 8hé&e MieCoddh toel6Q608P gohe RA MpERt | KigyRGEHOSIE Slicau rIQU%b@ﬂdng h@ogr oup
of polypeptide 1 against S. aurous survive. Experinment 2: 14 days after
exper i mentbinantplaswidsgtGHCIEB | K(showngn igee ay endypGHERB22rslooven ookignmd 2)gr oup
and a gr oup of anpicillin. The survived mce fromthe group of pol ypefpti de
agai nsforstheangysl Pobmgptide agrissiptusforpesiuggsb by BB viresgaioquencss cu® qass ar

d f pol d S, d f
82?3825&%@%‘3@338%.%@% FouBEE v SFLpdbt NahEl-edpefishe A deigibler Wsove.
M th || t
days.  PsRAaec] ROl BedRGr gy pibrds 2k ﬁ'g&he 2 7 AV
90% m gg, 'Bgﬁﬂsa%gﬁﬁﬁd 9$ RALEBER ihdCnt e%%ﬁie@ﬁxtl (@tfa A S B‘LQI%)E% are

Experi ment ays after experi ment & new batc nm n

gr oupethurdHaSe PHERANMH RgeB (VD) t@-p%@l‘épth@fpol}@éﬁﬁdeomﬁ'ﬁ&l}?ﬁﬁfﬂdé@ HIAHR &
ceftriaxone sodium The survived mce fromthe group of polypeptide agai nst
S. aur shisvriaildSEQEYNOUPS derginhiyqrapiordea td a3gabndtanb-tusior @ui/paptiegyupdd into
a group of polypeptide 2 agai nst Pseudonobnas aerugi nosa, and a group of

pol ypepEQd® NOajathestindse neformred tisasa'érowgl andistymor polmeptedeai 8 in the sequence
intraperitoneally injected with of | ethal dose of nulti-drug resistance
Pseudoiinas aer ugi nosa (clinical isolates 13578 from Depart nment of

Experi mental Medi CI st Ch| pi chuan Uni vers After
ong hour .1he process 0 ouk\ﬁ% strand o 1g0nu§leot§cﬁe site- d1recteciJ mutagenesis %otllyzvs the



the control group are injected with 0.5 mM 0.3 M NaCl + 50 nM borate buffer
via tail vein once; the group of levofloxacin are injected with

| evofl oxacin of 5 ng/kg via tail vein once; the group of ceftriaxone sodi um
are injected with ceftriaxone sodiumof 30 ng/kg via tail vein once;

the group of pol ypeptide 2 agai nst Pseudonbnas aerugi nosa are injected with
t he pol $pegicnd Quickahany Site-PeRuidd Minagenasis Kai daspgs00B18p/ kg via tail vein

once,; the group of pol ypeptide 1 agai nst Pseudonbnas aerugi nosa are
i nj ect ed Wi Prepatheopol epamitifdesiR-dgaiedshutPsmasisnonas aer ugi nosa of 8 ny/ kg
via tail vein once. Mce in the control group and the group of

| evof | oxaci A tht@X&pfferdead in a day. 25%mnice in the group of ceftriaxone

sodi um survjve. 60%mce jn the gr fivpol pti de 2 agai_.nst Pseudoponas
aer ugi nosa i 028 vl Piavgia pSErReT g 3%@3&2‘6@6%%9“3?%&5&0@%’6@1%9gfﬂr)lst
Pseudormnéx_ aer-u . nosa survive, |t is denonstrated that the anti body of

PR &SGR Rl bt

host invtv%r PP 8kt of the nutant pol ypeptide | ower than

with that o i pe! Lide: i ) At week 1, week 2 and
week 7 of tLgngg]gtrS?{%Z%tg %ﬂ%ﬁg{rﬁlg@ldgﬁsﬁ%gga%ﬁ%ﬁ fromthe group of

pol ypept i dej.agal (195 nd) 3887 ALbShGEIOsRIcHrinkeldkEeRid de 2 agai nst Pseudononas
aerugi nosa, and the group of polypeptide 1 against S. aurouslgroup of

pol ypepti del Ll &g&Pnst Pseudononas aerugi nosa i s assayed by indirect ELISA
met hod to detect the antibody in blood. Wlls of enzynme | abel plate are
coat ed wi t hdavible-distjlies! watki Zd ml | a and the mutant pol ypeptide of colicin Ia,
100 ng/ well. The first antibodies are seruns of survived mce fromthe
group of po]f k*lp%fb‘ti de against S. aurous /group of polypeptide 2 agai nst

Peeudomnas S NaE K A-AE S0k, heRONBRRL SRS 12, socond
M N e e L e
f ol I ogedsn@8, dnh@HBESFPL for A SERHBs, 3hd BOLNREPE B3Rl Niinukes; (9r oup of
pol ypeptide 1 against aurous /group of polypeptide 2 S. aurouslgroup of
pol ypept i 8lel Ll eapaucisiseASHudasaddes Baliggt pasahl BNA 0BAiRIBTANNORAS), 1 pl
reactant and 50 pl XL1-Blue competent cell are incubated together on ice for 30 minute, after
a heat shock at 42°C for 45 second, incubated in ice for 2 minute;

4. 0.5 ml cultivation medium NZY is added, shaking at 37°C and 220 rpm for 1 hour.
50-100 pl reactant is plated (LB medium plus 1% agar and 50 pg/ml ampicillin, overnight at
37°C);

5. Colony is picked up after 18 hours. Plasmid is extracted, sequenced, confirming that
the mutation is successful;

6. The 50 ng recombination plasmid obtained finally by mutation at multiple sites is
incubated with 40 pl E. coli BL-21(DE3) competent cells on ice for 5 minute, heat shocked at
42°C for 30 second, and incubated in ice for 2 minute. 160 pl cultivation medium SOC from
Novagen crop. is added, and plated after shaking at 37°C and 220 rpm for 1 hour (LB
medium plus 1% agar and 50 pg/ml ampicillin, overnight at 37°C).

7. Single colony is picked up for amplification, 8-16 liters FB medium, 250 rpm, 30°C for
4-5 hours, heat shocked at 42°C and 250 rpm for 30 minute, and at 37°C for 2 hours. The

bacterium is precipitated by centrifugation at 6000g and 4°C for 20 minute. 50 mM borate

10



aerugi nosa | (Wek 1) 0.914 0.254 2(Wek 2) 1.623 0.598 3(Wek 7) 2.911 1.41
4(controll) 0.065 0.069

buffer 2mM EDTA +2mM DTT) at 4°C and 50-80 ml bacterium suspension is added with
0.2M PMSF 250 ml and treated with ultrasonication (4°C, 400W, 2 minutes). Bacterium
debris is high speed centrifugated (4°C, 75,000g, 90 minutes). The supernatant is added with
5 million units of streptomycin sulphate to precipitate DNA. After precipitation by
centrifugation at 15000g and 4°C for 10 minutes, the supernatant is dialysed overnight in
dialysis bag of molecular weight 15,000 in 50 mM borate buffer at 4°C. After precipitation by
centrifugation at 15000g and 4°C for 10 minutes again, the supernatant is loaded on a CM
ion-exchange column. The column is eluted using a gradient of 0.1-0.3 M NaCl + 50 mM
borate buffer, obtaining the recombinant anti-tumor polypeptide.

Sequences of primers designed for site-directed mutagenesis are as follows:
SEQ ID NO.1, oligonucleotide primer 5°-3’designed for mutation of G11A in gene of colicin:

cgt att aca aat ccc GCA gca gaa tcg ctg ggg
SEQ ID NO.2, oligonucleotide primer 3°’-5 designed for mutation of G11A in gene of
colicin:

ccc cag cga ttc tgc TGC ggg att tgt aat acg
SEQ ID NO.3, oligonucleotide primer 5°-3” designed for mutation of H22G in gene of
colicin;

gat tca gat ggc GGT aaa tta tgg gtg
SEQ ID NO.4, oligonucleotide primer 3°-5" designed for mutation of H22G in gene of
colicin:

cac cca taa ttt ACC gcc atc tga atc
SEQ ID NO.5, oligonucleotide primer 5°-3” designed for mutation of A26G in gene of
colicin:

gaaa ttatgGGTgt tgatatttat
SEQ ID NO.6, oligonucleotide primer 3°-5’ designed for mutation of A26G in gene of
colicin:

ataaatatacaacACCecataatttc
SEQ ID NO.7, oligonucleotide primer 5°-3” designed for mutation of V31L in gene of colicin:

gt tgatatttat CTC aacccte cacgtgte

11



It is denonstrated that the possibility of host's hypersensitive reaction
i nduced by the mutant pol ypeptide of colicin la prepared by the present
invention is |ower than the possibility of host's hypersensitive reaction
i nduced by wild-type colicin la. Exanple 4. In vitro killing effect of the
novel anti-tunor polypeptide to Burkitt's | ynphoma caused by EB virus.

EBV posSEQ Ve N@B| olsdonatiBotdechrif Naydedigeddet hustiofbNVESL &t gadardolbeh)
strain from ATCC, USA. Cell cultivation: 0.1 m suspension of revived
Raji cell pzacgidegggitonGatdantatcadc i 1640 |i quid nmedi um (plus 10% serum in
a culture dish (dilution rate, 1:30), mxed, and cultured in a 37C

i ncubat or S\EQHDC@@ 9 Tﬂ@OEB\k(ﬁbi@lﬁri% K Kesjgnesi for mytapoe A0 én gan%@%ndar d
Burkitt' ? ynmphonma cell used in |aboratories in the world, Raji cel
isolaté@1?W0n1a 12 year old Africa boys in 1963). The test cells are

grouped in The p 1is a blank group, which is added
wth a preé%% %%{%%Réégggﬁ%ﬁc%i%ﬁﬁg8+o 2M NaCl phosphate buffer (pH7.4))

wi thout th ;
2001, 19/ - ERa meval” QhE R e 3 AR b o PR fh Rone of
pr eser watiti@n sol uti on, 10mMWPB + 0 2M NaCl phosphate buffer, pH7.4 ).

The group 3 is added with 2001. 1g/mL the novel anti-tunor polypeptide 2
(plasm d paelaeBesroepeSECaapacrcgacdegt i on, 10mvPB + 0. 2M NaCl phosphat e
buffer, pH7.4 }. After cultivation for 24 hours, the culture dish is
added wi t SEQ@ell r ¥t ilngpragemtSs-3ddet rdebe dofaBodIR 7 2inh o gconmiinagiont plesmidldi t i on
of the treating agents, the culture dish is added with 20 ul of 100 uMol
proplmHQHQE%lHe (PlI') , and observed under mcroscope 10 mnutes later. The

[ the 3?8%“?’%53 A N g T

shomnngvgg eII menbrane i s destroyed by the anti-tunor polypeptlde,
whi ch % the death of tunor cells. Conparing the nunber of dead

cel I's, thesmhf REINOf12NQYherant s> Y WIenPObtY RERIDIEE id | ?ecﬂﬁltbnfaﬂoﬁ\’eﬂﬂlasrﬁf&fong

t wo novel anti-tunmor pol ypeptides, see figure 5. Exanple 5. CObservation of
mul ti - plCHUEBSdence staining for the in vitro killing effect of the novel
anti-tunor polypeptide to cells of Burkitt's |ynphonma caused by EB virus
and ot her geamgrcticad ttistat tta CTHhRCEINAICIGON AJTG CATIACUIGA A &G A natiasc ttregamane as
Exanple 2. Three cell strains are used in the experinment: EB-virus positive
cel | stH&In:CCATCC CCL-86(Raji cell, Burkitt's |ynmphoma cell); ATCC

w th A DS, héWﬁ{yaé’?%rlﬁﬁq&ge%??ﬁﬁé%ﬁ%c@a@ eIl "
asci i o 1 eghE el 6 Qe R AR bt IR AGE T oo PREE w3,

is groagahg; %%5&ﬁ%afroup The group 1 is added with a preservation
solution (10 NaCl phosphate buffer (pH7.4)) w thout the nove

anti - t unorSHIPiTY pERt4, ?JmeThe-ng&lg@ne?of ByERigigdedtnitinA R Aasill e Homel 1
anti-tunor polypeptide 1 (plasmd pCHCEB1l), the preservation solution is
10mMVPB + @c@MthNaGta gihash@Ge A @EA G CAG ACOY T&T CIC GGGIGGD cfearcg24
hours, the culture dish is added with the treating agents of the group
descri padcalBaat a2 hours after the addition of the treating agents, the
culture dish is added with two types of fluorescent, dyes e. 20 Ift of 50
i | Mol FI TEEShdP2DG13, mimeln S urb forRagienth (RoWViahE 3 obis m@&ln@ﬁa@rp #ifloscope
a ynpus hﬁ Eé 10 mnutes later. The result shows that the strain of EBV
negati ¥V % Gl cel | grows well after the treatnment of the novel anti-tunor
pol ypepti t i unor
cells appggré?ﬁggg%%ggﬁﬂgggﬁggtg nﬁgg%§§%3¥9§éh§%g}nucﬁggggﬂ$%gé%éﬁ%lng
and negf 95l Egst of them are dead. Apparently, conpared with the Pl stain
experlnent of anple 4, the result fromthe experinent of

nul ti -fl USEESCBNNO. B, aprithé&rd 3SHTWE gﬁﬂé efc(RRITVYCIHRE ipowesmblnakoh | glagnief f ect
of the novel anti-tunor polypeptide 1 against EB virus positive tunor cel
see fipgUHEEBIIEBV negative tunor cells grow well, which neans that the

novel anti-tunor pol ypeptide
gece tgt ctt ata ttt tat tta ACC CTG ACC GTA GGA GTA GGG GGT gge cac cca cte cag
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does not attack the cell w thout surface antigen of EB virus in cell
menbrane. It is suggested that the novel anti-tunor pol ypeptide of the
present invention has an ideal targeting specificity and safety. Exanple 6.
Killing effect of the novel anti-tunor polypeptide to solid tunmor grown in
naked mce planted with cells of Burkitt's |ynphoma caused by EB virus.
SCI D i namunwdefici ent m ce are purchased from Shanghai Laboratory Ani mal
Center, Chinese Acadeny of Sciences. The mice are fed foll ow the standard
f eedi ng r e§bx dPeMQ.17Wptrierer bedidiforg gehe aod’ DR EdBL wédonarimatmnl phseid | | zed
by high tenperature or UV light. The mce are fed one weed under relative
aseptidﬂé@EEB??bn, and used in the inocul ation experinment if there's no
abnornmality. Cel | suspens] f J (A - 80) 1648 (ATCC
CRL- 1648) ' T k366 Dhe0 PEOLECaT B G T TN 66 T Gl i s,
centri ftg egaggg4 C. The supernatant is then discarded. The cells are

n

resuspen ed 4h88%40 liquid culture nedium (plus calf serum to 1.0 x 107

cells/m. hC in.ect edss e 1 h: 0 0f: ce :
suspensi ongg? %j ?«ZE@’I gﬁ&gxﬁl ?a?@?tﬁtgﬁ% (\%%&%f ﬁn 8%00(53%11 tlggshiearslglf%n of
1648( ATSCHICRB24:648) at right axillary. 3-4 days after injection, the
tunor grows into about 2 x 2 nm The mce bearing the tunor are group into:
(group A) pdeagpetestettv ait it TEOAGG 6A( COAMRBEXT. RVCNGLCA (hidsphaiceca gaa
buffer(pH7.4)) wi thout the anti-tunor pol ypeptide, as control group;
(group MW)atkdge novel anti-tunmor pol ypeptide 1 (plasmid pCHCEB11l), as
treating grou 300 pz/ nmouse/day (cal cul ated as 25 for, 20 da

Lonti nuaukE8TD Nede hige o s datarg b B & reaebred BBt RISt R20. 5

docurent edbehlh o dag B O GEXHE e RaARPY Gl e i prdichng ™
every tywn.days, Ihe result (see figure 7) shows that the growth of

tunmor in group G he novel anti -t unor pol ypeptide is inhibited

si gni fi cangfy IDWOROI Hich ML £ ezle@mgm SPREGAinafE ip h4ARIFCHOERDE ot her
3 mice are snaller clearly than That of control group.  The novel anti-tunor
pol ypept i decitgt @f dteat iav &a GG ANGTCCA OECIr ABACOT THAl CUACIGBOIGGA o &8
caused by EBV positive cells of |ynphosarcoma. But the novel anti-tunor
pol ypept¢ de dtgcatrmeé f ective to inhibit the growmh of solid tunor in mce
caused by EBV negative cells of |ynphosarconma. Exanple 7. Pathol ogi cal
obser vat i otEQf 1P nN@- 3o asiper i reht 1ot gemod MLCHARSatip orpcombingtigg oplastais ogy
observa&%%]%@%_)tunors: Mce are sacrificed at the end of the experinent of
Exanpl &-6. rs are extracted, fixed in 10%formalin. The paraffin slices

are HE st gj D ser.ye r j i pbser ved
inder t ne EF6aRaRg MY Bos L ACGRET ARG CRAGTREERRRCRGS g 88
prolifepahing ycgorously; the cells of EBV positive solid tumors frommce

of group of the novel anti-tunor polypeptide shrink remarkably. Mst of the

cel | massesE() niry KOSECt p@ReArE-Nefdrobbie tofmyy COR3l Sa f&@@m@idaﬁblgeﬁﬂ@ﬁfﬁidm of
peritunoral [ynphocytic infiltration is observed. The hi stopathol ogy result
suggespSHAR22duri ng the treatment of 20 days, the novel anti-tunor

pol ypeptide killed nearly all of the tunor cells in the solid tunor (see
figure 8, £o¥ tet cilagd ftgtat tta GGT GTA GGG GTA GGA GTA ACC CTG ACC ggc cac cca cte

cag acc ttt

Example 2. Observation of immune effect of novel anti-tumor polypeptides prepared
from recombination plasmid pPCHCEB11 and pCHCEB22.

Mice are immunized with the novel anti-tumor polypeptide 1 and the novel anti-tumor
polypeptide 2 prepared from the recombination plasmid pCHCEBI11 and pCHCEB22

obtained in Example 1, and the anti-tumor polypeptide 1 and the anti-tumor polypeptide 2
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1. A novel polypeptide against tunor caused by EB virus, which is fornmed by
operabl e |inkage of a nmutant pol ypeptide of colicin which can formion
channels with a pol ypeptide of anti-EB virus anti body or a pol ypepti de of
anti-EB virus antibody mnetics, the nutant polypeptide of colicin which
can formion channels is obtain by nutation of am no acid residues of Gl1A,
H22G A2& the/Biner andniObwvhed pe pivieddr ¢ABROV4AD081446-8) ypsehcgbiet destlibed a,

I b, A B, N or aqueous channel domain thereof, the am no acid sequence of

t he polapoepis céxedf widnedjuEBity Theigrisumg tadyanidghe heos alose ais dneenipapeyipaphi de of
nmonocl gnal  anti body secreted by hybri doma of ATCC HB- 168. 2. The novel
pol ypephicgiéomahihee (0-armh caslswyshyiveRnigrtians sk 8 rvaeky intervel giatlyl Serwer ei n

t he pol ypeptide of antibod tics is connect ed . peptjde of 1 region
o hoav B R Emedan et S Assgitetts Tt GRARI TR BRI I 19 YEhg
CDR3 of,__l.i hain o nt i -EB _vir ti body. . . 3. The.navel s pol.ypepti de
aga net i B4Rl A bk B wEREY vaminhondn 8081 01 RE it an
POl Y peRUife iRf 8! bE e MhHEAR (o HeOQﬁltﬁhﬁ‘ﬁH}?’h&ygéatfagt #1 dhdP¥ntiabd on of
w | d-type colicin la. 4. The novel polypepti de al nst tunor caused by

EB Vi r yplyaepaddl Reigk Gotl BI-Mo3,0°wWherei n the novel pol ypeptide against tunor
caused by EB virus has the am no acid sequence shown in SEQ I D NO 29.

5. A gene kEnmodbargednhthan ol possibilityepf ihglperagmitivet rebttivor indacsiedy bivie EB vl r us

of any of clainms 1-4. 6. The gene according to claimb5, which has the

nucl eotahtidumeypasieetidh ofhihei piesSEQnY NG is Border to 7 ordsry efonagiitude laver phansmi d

conprisjing the gene of claimb. . .8 A preparation nethod for the novel

pol ypeﬁll?fi éssgijgg’ng hyperseISERGsBAciRn Emluged by #rt-Bimoropolypeptidg comprising

conpri Si'[;cﬂt stg{gﬁc.ol: transform ng the reconbination plasmd of claim7 into
sPBh “8yaY ém

an exprw for expression, and isolating the polypeptide

expr essed. 9. Use of the novel polypeptide against tunor caused by EB
virus of any of clainms 1-4 in preparation of a medicanent for the treatnent

and pr exagipleB. Skpdiidtt FabvwelnzdBnViidds of the ABtanty WR%?M&:RQ" JORER jade of
colicin la, its amno acid sequence is shown in SEQ FD . 24, 11. A
gene emdddh fogms heveahtdnim@adoyyeptidede of colicin la of claim 10. 12.
Use of the gene of claim 1l in preparation of peptide medi cament, operably
| i nki ng sailg myetnet plasniid dogenienipilypeptide afedicithk (wdthi id eyutatbdat anginbatid an
expression vector, then transform ng the expression vector into an

expr es&sBities pEt@HA aHA2G.s HPEE; Ng1Ehanghl4PBk pt petidex phiass 98 ciqueous channel

1-2- SeQUERES of ERAmpIcT R Saerabty Takad to pheromone Ago1 (VSICDRIMS Sk 8 bRy art &
N-terminus or C-terminus of the mutant polypeptide, obtaining two antibacterial polypeptides.
The polypeptide obtained by the linkage of AgrD1 at carboxyl terminus of the mutant colicin
la is named as polypeptide 1 against S. aurous, and the polypeptide obtained by the linkage of
AgrDI1 at amino terminus of the mutant colicin Ia is named as polypeptide 1 against
Pseudomonas aeruginosa. Plasmid for wild-type colicin Ia is linked at amino terminus to
pheromone AgrD1(YSTCDFIM) of S. aurous, obtaining polypeptide 2 against Pseudomonas

aeruginosa.

Experiment 1: A batch of Kunming mice are intraperitoneally injected with lethal dose of
MRSA (ATCC BAA42), and are grouped randomly into (1) control group, (2) group of
ampicillin , (3) group of polypeptide against S. aurous , (4) group of polypeptide 1 against S.

aurous. Each group consists of 10 mice.
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<120> A novel polypeptide against tunor caused by EB virus and use and
preparation nmethod thereof. <130> PC09622/17Q <160> 32 <170> Patentln
version 3.3 <210> 1 <211> 33 <212> DNA <213> ol i gonucl eotide priner
5i--3i-designed for mutation of GL1A in gene of colicin <400> 1 cgtattacaa
at cccgcagc agaatcgctg ggg33 <210> 2 <211> 33 <212> DNA <213>
ol i gonuTdeetixid idethpdd mer 3i--5i - designed for nmutation of GI1A in gene of
colicin <400> 2 ccccagcgat tctgctgcgg gatttgtaat acg33 <210> 3
One hour after intraperitoneal injection of lethal dose of MRSA (ATCC BAA42):
control group: injected with 0.5 ml 0.3 M NaCl + 50 mM borate buffer via tail vein
once;
group of ampicillin: injected with ampicillin of 2.5 mg/kg via tail vein once;
group of polypeptide against S. aurous: injected with polypeptide against S. aurous
owned by the inventor (ZL 01128836.1) of 6 mg/kg via tail vein once;
group of polypeptide 1 against S. aurous: injected with polypeptide 1 against S. aurous
of 6 mg/kg via tail vein once;
Result: Mice in the control group and the group of ampicillin are all dead in two days.

85% mice in the group of polypeptide against S. aurous and the group of polypeptide 1

against S. aurous survive.

Experiment 2: 14 days after experiment 1, a new batch of Kunming mice are grouped
into a control group and a group of ampicillin. The survived mice from the group of
polypeptide against S. aurous and the group of polypeptide 1 against S. aurous are grouped
into a group of polypeptide against S. aurous and a group of polypeptide 1 against S. aurous
to repeat the experiment described above. Mice in the control group and the group of
ampicillin are all dead in two days. 75% mice in the group of polypeptide against S. aurous

survive, and 90% mice in the group of polypeptide 1 against S. aurous survive.

Experiment 3: 41 days after experiment 1, a new batch of Kunming mice are grouped
into a control group, a group of levofloxacin, and a group of ceftriaxone sodium. The
survived mice from the group of polypeptide against S. aurous and the group of polypeptide 1
against S. aurous are grouped into a group of polypeptide 2 against Pseudomonas aeruginosa,
and a group of polypeptide 1 against Pseudomonas aeruginosa.

Mice are intraperitoneally injected with of lethal dose of multi-drug resistance
Pseudomonas aeruginosa (clinical isolates 13578 from Department of Experimental

Medicine, West China Hospital of Sichuan University). After one hour,



<211> 27 <212> DNA <213> ol i gonucl eotide prinmer 5i--3i- designed for
mut ation of H22G in gene of colicin <400> 3 gattcagatg gcggtaaatt atgggtg27
<210> 4 <211> 27 <212> DNA <213> ol i gonucl eotide prinmer 3i--5i- designed
for nmutation of H22G in gene of colicin <400> 4 gattcagatg gcaccaaatt
at gggt g27 <210> 5 <211> 24 <212> DNA <213> ol i gonucl eotide priner 5i--3i-
desi gned f die ¢ontral p@apaie Agedted WithanNe naf0.3 0K INOD +<3O M Dogaaduffet ¢g tail
gtgttgatat ttat24

vein once,

the group of levofloxacin are injected with levofloxacin of 5 mg/kg via tail vein once;

the group of ceftriaxone sodium are injected with ceftriaxone sodium of 30 mg/kg via
tail vein once;

the group of polypeptide 2 against Pseudomonas aeruginosa are injected with the
polypeptide 2 against Pseudomonas aeruginosa of 8 mg/kg via tail vein once;

the group of polypeptide 1 against Pseudomonas aeruginosa are injected with the
polypeptide 2 against Pseudomonas aeruginosa of 8 mg/kg via tail vein once.

Mice in the control group and the group of levofloxacin are all dead in a day. 25% mice
in the group of cefiriaxone sodium survive. 60% mice in the group of polypeptide 2 against
Pseudomonas aeruginosa survive. All of the mice in the group of polypeptide 1 against
Pseudomonas aeruginosa survive. It is demonstrated that the antibody of host interfere with
the killing effect of the mutant polypeptide lower than with that of wild-type polypeptide.

See figure 3.

At week 1, week 2 and week 7 of the experiment, serum of survived mice from the group
of polypeptide against S. aurous/group of polypeptide 2 against Pseudomonas aeruginosa, and
the group of polypeptide 1 against S. aurous/group of polypeptide 1 against Pseudomonas
aeruginosa is assayed by indirect ELISA method to detect the antibody in blood. Wells of
enzyme label plate are coated with wilt-type colicin Ia and the mutant polypeptide of colicin Ia,
100 ng/ well. The first antibodies are serums of survived mice from the group of polypeptide
against S. aurous /group of polypeptide 2 against Pseudomonas aeruginosa, and the group of
polypeptide 1 against S. aurous/group of polypeptide 1 against Pseudomonas aeruginosa. The
second antibody is goat anti mouse labeled antibody. The first antibody of negative control is

5% milk-PBS. The results of 1:50,000 titer are as follows (see figure 4):

A(group of polypeptide against S. | (group of polypeptide 1 against
aurous /group of polypeptide 2 | S. aurous/group of polypeptide 1
against Pseudomonas aeruginosa) | against Pseudomonas
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1- 2- Sequence 1list-PC09622 <210> 6 <211> 24 <212> DNA <213> ol i gonucl eoti de
primer 3i--5i- designed for nutation of A26G in gene of colicin <400> 6
gaaattatga ccgttgatat ttat24 <210> 7 <211> 30 <212> DNA <213>

ol i gonucl eotide prinmer 5i--3i- designed for mutation of V31L in gene of
colicin <400> 7 gttgatattt atctcaaccc tccacgtgtc30 <210> 8 <211> 30 <212>

DNA aeruginosa
1(Week 1) 0914 0.254
2(Week 2) 1.623 0.598
3(Week 7) 2911 1.41
4(controll) 0.065 0.069

It is demonstrated that the possibility of host’s hypersensitive reaction induced by the
mutant polypeptide of colicin Ia prepared by the present invention is lower than the

possibility of host’s hypersensitive reaction induced by wild-type colicin Ia.

Example 4. In vitro killing effect of the novel anti-tumor polypeptide to Burkitt’s lymphoma
caused by EB virus.

EBYV positive cell strain and EBV negative cell strain is standard cell strain from ATCC,
USA.

Cell cultivation: 0.1 ml suspension of revived Raji cell is added slowly into 3 ml 1640
liquid medium (plus 10% serum) in a culture dish (dilution rate, 1:30), mixed, and cultured in
a 37°C incubator with CO,. The EBV positive cell strain is ATCC CCL-86 (a standard
Burkitt’s lymphoma cell used in laboratories in the world, Raji cell, isolated from a 12 year
old Africa boys in 1963).

The test cells are grouped into 3 groups.

The group 1 is a blank group, which is added with a preservation solution
(10mMPB+0.2M NaCl phosphate buffer (pH7.4)) without the anti-tumor polypeptide.

The group 2 is added with 200pg/ml the novel anti-tumor polypeptide 1 (plasmid
pCHCEBI1, preservation solution, 10mMPB + 0.2M NaCl phosphate buffer, pH7.4 ).

The group 3 is added with 200pg/ml the novel anti-tumor polypeptide 2 (plasmid
pCHCEB22, preservation solution, 10mMPB + 0.2M NaCl phosphate bufter, pH7.4 ).

After cultivation for 24 hours, the culture dish is added with the treating agents
described above. 72 hours after the addition of the treating agents, the culture dish is added
with 20 ul of 100 uMol propidium iodide (PI) , and observed under microscope 10 minutes
later. The result shows that the cells of blank group grow well, and the most of cells in the

group of novel anti-tumor polypeptide 1 are stained red by PI, showing that cell membrane is
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<213> ol i gonucl eotide priner 3i--5i- designed for nutation of V31L in gene
of colicin <400> 8 gacacgtgga gggttgagat aaatatcaac30 <210> 9 <211> 34
<212> DNA <213> ol i gonucl eotide primer 5i--3i- designed for nutation of
HACD in gene of colicin <400> 9 cgtgtcgatg tctttgatgg taccccgecct gcat 34
<210> 10 <211> 34 <212> DNA <213> ol i gonucl eotide priner 3i--5i- designed

for nutdisiroyedty thé @Rxiitim@epsly dptide)] wisich 16349 €>tht UleathdFage60€:180C ampat SR
aagacat cga cacg34 <210> 11 <211> 69 <212> DNA <213> primer 5i--3i- for gene

of VHCDR& numbeecddadratls,che pffas rif copdHGEBLhox 403 peritidedt gaatt aagtelt ahggygt at

ttccttcggt atgcattggg tgcgtcagta aat aaaat at 60
two novel anti-tumor polypeptides, see figure 5.

Example 5. Observation of multi-fluorescence staining for the in vitro killing effect of the
novel anti-tumor polypeptide to cells of Burkitt’s lymphoma caused by EB virus and other
tumor cells.

The condition of cell cultivation is the same as Example 2. Three cell strains are used in
the experiment: EB-virus positive cell strain: ATCC CCL-86(Raji cell, Burkitt’s lymphoma
cell); ATCC CRL-2230, a strain of malignant lymphosarcoma cell from a 46 year old man
with AIDS, which is positive for EB-virus and Kaposi sarcoma virus; EB-virus positive cell
strain: ATCC CRL-1648(CA-46, a cell isolated from ascitic fluid of patient of American
Burkitt's lymphoma).

Each strain is group into 2 test group. The group 1 is added with a preservation solution
(10mMPB+0.2M NaCl phosphate buffer (pH7.4)) without the novel anti-tumor polypeptide.
The group 2 is added with 200ug/ml the novel anti-tumor polypeptide 1 (plasmid
pCHCEBL11), the preservation solution is 10mMPB + 0.2M NaCl phosphate buffer, pH7.4.

After cultivation for 24 hours, the culture dish is added with the treating agents of the
group described above. 72 hours after the addition of the treating agents, the culture dish is
added with two types of fluorescent dyes, i.e. 20 pl of 50 uMol FITC and 20 ul of 50 uMol
Rodamin-123, and observed under microscope Olympus IX-71 10 minutes later.

The result shows that the strain of EBV negative tumor cell grows well after the
treatment of the novel anti-tumor polypeptide 1, and the most cells from every strain of EBV
positive tumor cells appear the disappearance of mitochondrion and nucleus, is swelling and
necrosis, most of them are dead. Apparently, compared with the PI stain experiment of
Example 4, the result from the experiment of multi-fluorescence staining shows more clearly
the powerful killing effect of the novel anti-tumor polypeptide 1 against EB virus positive
tumor cell, see figure 6.

EBV negative tumor cells grow well, which means that the novel anti-tumor polypeptide
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aagacaggc69 <210> 12 <211> 69 1-2-Sequence |ist-PC09622 <212> DNA <213>
primer 3i--5i- for gene of VHCDR1 in reconbination plasm d pCHCEB11 <400>
12 gcctgtctta tattttattt actgacgcac ccaatgcata ccgaaggaaa taccccagaa60
cttattcgc69 <210> 13 <211> 72 <212> DNA <213> prinmer 5i--3i- for gene of
VHFR2 in reconbination plasm d pCHCEB11 <400> 13 ggtatgcatt gggtgcgtca

ggcccccdnry nacangk dieggllagiivagigtice atgaaldamadtlstiatabgradgu@Ctds sighbsted 4
<211> 73 <212> DNA <213> primer 3i--5i- for gene of VHFR2 in reconbination

pl asni dhpCHCE®E] artd@fnoripblyeptidt aff tha pteatrttinantion hggpocidea ¢cagetirpepgaificity

tttctcgggg gcctgacgca6b0
and safety.

Example 6. Killing effect of the novel anti-tumor polypeptide to solid tumor grown in naked
mice planted with cells of Burkitt’s lymphoma caused by EB virus.

SCID immunodeficient mice are purchased from Shanghai Laboratory Animal Center,
Chinese Academy of Sciences. The mice are fed follow the standard feeding requirements.
Water, bedding straw and feedstuff are all sterilized by high temperature or UV light. The
mice are fed one weed under relative aseptic condition, and used in the inoculation
experiment if there’s no abnormality.

Cell suspensions of Raji (ATCC CCL-86) and 1648 (ATCC CRL-1648) in exponential
phase are collected in 50 ml centrifuge tubes, centrifuged at 4 °C. The supernatant is then
discarded. The cells are resuspended in 1640 liquid culture medium (plus calf serum) to 1.0 x
107 cells/ml. The mice are injected subcutaneously with 0.1 ml of cell suspension of Raji at
left axillary, and with 0.1 ml of cell suspension of 1648(ATCC CRL-1648)at right axillary.

3-4 days after injection, the tumor grows into about 2 x 2 mm. The mice bearing the
tumor are group into:

(group A) the preservation solution (10mM PBS+0.2M NaCl phosphate buffer(pH7.4))
without the anti-tumor polypeptide, as control group;

(group B) the novel anti-tumor polypeptide 1 (plasmid pCHCEB11), as treating group,
300 pg/mouse/day (calculated as 25 g), for 20 days continuously.

Ten mice of each group are injected subcutaneously 0.5 ml twice a day for 20 days
continuously. The behavior of mice is observed and documented every day. The size of tumor
is determined and photographed every two days.

The result (see figure 7) shows that the growth of tumor in group B of the novel
anti-tumor polypeptide is inhibited significantly, wherein tumors in 7 mice disappear, and
tumors in the other 3 mice are smaller clearly than that of control group. The novel anti-tumor

polypeptide is effective to inhibit the growth of solid tumor in mice caused by EBV positive



cccaatgcat acc73 <210> 15 <211> 69 <212> DNA <213> primer 5i--3i- for gene
of (Rev)VICDR3 in reconbination plasm d pCHCEB11 <400> 15 aaaggtctgg

agt gggt ggc cacctacccc tactcctacg gtcagggtta aat aaaat at 60 aagacaggc69 <210>
16 <211> 66 <212> DNA <213> priner 3i--5i-for gene of (Rev)VLCDR3 in
reconbi nation plasm d pCHCEB11 <400> 16 gcctgtctta tattttattt aaccctgacc

gt aggagtedly (Jdggibbeacmntc g tthe aghd) aadctinod polypdsirielis inlcdrive o s2iBr (RNA
<213> priner 5i--31- for gene of VHCDRL in reconbination plasm d pCHCEB22

<400> 1grogdiyelxolid gumorcinggiggtatsed by EBi\cugphtint cpdlatof gupltogargomagt a
aat aaaat at 60 aagacaggc69 Page 3 1-2-Sequence 1l1st-PC09622 <210> 18 <211>
69 <212> DNA <213> priner 3i--5i- for gene of VHCDRL in reconbination

pl asm dEPam CF%Z %athologlcal observation of in vivo experiment of tumor elimination

Histopathology observation of tumors: Mice are sacrificed at the end of the experiment
of Example 6. Tumors are extracted, fixed in 10% formalin. The paraffin slices are HE
stained and observed under routine optical microscopy.

Observed under the microscopy, the solid tumors from mice of control group is
proliferating vigorously; the cells of EBV positive solid tumors from mice of group of the
novel anti-tumor polypeptide shrink remarkably. Most of the cell masses in the section are
necrotic tumor cells, and a large amount of peritumoral lymphocytic infiltration is observed.
The histopathology result suggests that during the treatment of 20 days, the novel anti-tumor

polypeptide killed nearly all of the tumor cells in the solid tumor (see figure 8, D).
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<400> 18 gcctgtctta tattttattt actgacgcac ccaatgcata ccgaaggaaa
taccccagaa60 cttattcgc69 <210> 19 <211> 72 <212> DNA <213> priner 5i--3i-
for gene of VHFR2 in reconbination plasm d pCHCEB22 <400> 19 ggtatgcatt
gggt gcgt ca ggcccccgag aaaggtct gg agt gggt ggc ct aaat aaaa60 tat aagacag gc72
<210> 20 <211> 73 <212> DNA <213> priner 3i--5i- for gene of VHFR2 in
reconbi nati on plasm d pCHCEB22 <400>@fhgcctgtctta tattttattt aggccaccca
ctccagacct tttctcgggg gcctgacgca60 cccaatgcat acc73 <210> 21 <211> 69

<212> DNA $2A3mverpoigiephide a@iinst iwhogensedby VBGBRS, whichde srhicdadlyl prradlasm d
pCHCEB22 <400> 21 aaaggtctgg agtgggtggc cggtcagggt tactcctacc cctacaccta
aat aaaatlakeég@e of a mutant polypeptide of colicin which can form ion channels with a polypeptide
of anti-EB virus antibody or a polypeptide of anti-EB virus antibody mimetics, the mutant
polypeptide of colicin which can form ion channels is obtain by mutation of amino acid
residues of G11A, H22G, A26G, V31L, and H40D to peptide chain of wild-type colicin El,
Ia, Ib, A, B, N or aqueous channel domain thereof, the amino acid sequence of the
polypeptide of anti-EB virus antibody is the same as the polypeptide of monoclonal
antibody secreted by hybridoma of ATCC HB-168.

2. The novel polypeptide against tumor caused by EB virus according to claim 1,
wherein the polypeptide of antibody mimetics is a connected peptide of CDRI1 region of
heavy chain, linking peptide segment of CDR1-CDR2 of heavy chain and CDR3 of light
chain of anti-EB virus antibody.

3. The novel polypeptide against tumor caused by EB virus according to claim 2,
wherein the mutant polypeptide of colicin which can form ion channels is obtain by mutation
of wild-type colicin la.

4. The novel polypeptide against tumor caused by EB virus according to claim 3,
wherein the novel polypeptide against tumor caused by EB virus has the amino acid sequence
shown in SEQ ID NO. 29.

5. A gene encoding the novel polypeptide against tumor caused by EB virus of any of

claims 1-4.

6. The gene according to claim 5, which has the nucleotide sequence shown in SEQ ID
NO. 30.

7. A recombination plasmid comprising the gene of claim 5.

8. A preparation method for the novel polypeptide against tumor caused by EB virus of
any of claims 1-4, comprising steps of: transforming the recombination plasmid of claim 7
into an expression system for expression, and isolating the polypeptide expressed.

9. Use of the novel polypeptide against tumor caused by EB virus of any of claims 1-4 in
preparation of a medicament for the treatment and prevention of tumor caused by EB virus.

10. A mutant polypeptide of colicin Ia, its amino acid sequence is shown in SEQ ID NO.
21



aagacaggc69 <210> 22 <211> 69 <212> DNA <213> primer 3i--5i- for gene of
VLCDR3 i n reconbi nation plasmd pCHCEB22 <400> 22 gcctgtctta tattttattt
aggt gt aggg gt aggagtaa ccctgaccgg ccacccactc60 cagaccttt69 <210> 23 <211>
1878 <212> DNA <213> The gene encodi ng the nmutant pol ypeptide of colicin la
<400> 23 atgtctgacc ctgtacgtat tacaaatccc gcagcagaat cgctggggta
tgattcagat 60 Page 4 1-2-Sequence |ist-PC09622 ggcggt gaaa ttatgggtgt
tgatatttat ctcaaccctc cacgtgtcga tgtctttgat 120 ggtaccccgc ctgcatggag

tt cct t cgggl hacgaraacalifeihg gagagpobdastirgifgglida [gbf gaingddt ccccaacccg

aagt gat at ¢ gaaaaaaggg acaaggaaat cacagcgtac240
12. Use of the gene of claim 11 in preparation of peptide medicament, operably linking

said gene with a gene which induces the peptide, cloning into an expression vector, then
transforming the expression vector into an expression system, and isolating the polypeptide

expressed.
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aaaaacacgc
cgcctctctg
gccggaaacg
ct gagagaat
gagagccgga
tcgttaatcg

t cagcgcgca
cggcgatt gc
cagat gccgc
acggattccg
tgctgtttge
aacaggct ga

gcagaaagag aat gagaata agcgtact ga
t gcaagggaa aaagat gaaa acacact gaa
tgatattaca cgacaggagt tcagactcct
t act gaaat ¢ gccggatatg acgccctccg

t gat gct
aaaaggg ¥

gctgatatgc ttgctgaata cgagcgcaga aaaggtattc
ct ggaddfaa Pabygoyggy@nagarcitgcc gttcttgatg
gggca

acgg
cagaaaaacCa cgcctgacgg caaaacgata
t caacdadr c PEPPE208Qt t gt gagcggt
acaaqg$gggzﬁagtcatcga taaccgtgca
ctggac at a aacgcaatat tctgaatgac
ggt gaaaega Paaau’mmamta;ibgcl.gaagt t
cttgat ca gaaataaaat cacctctgct
ctcad§3é§a3 aacaaat ga gcaaaagcat
<212>
<213>
colicin

<400> 1
cgtattacaa atcccgcagc agaatcgctg ggg

gtttcccctg
gat ccgagat
aacct gaatt
cggaat ccgg

gct gaat ggg

DNA

<210> 2
<211> 33
<212> DNA
<213>
colicin

<400> 2
ccccagegat tctgectgecgg gatttgtaat acg

<210> 3
<211> 27
<212> DNA
<213>
colicin

<400> 3
gattcagatg gcggtaaatt atgggtg

<210> 4

<211> 27

<212> DNA

<213> oligonucleotide primer
colicin

<400> 4
gattcagatg gcaccaaatt atgggtg

<210> 5

<211> 24

<212> DNA

<213> oligonucleotide primer
colicin

<400> 5
gaaattatgg gtgttgatat ttat

Page 1

R T R e

oligonucleotide primer 3; -5; designed for

oligonucleotide primer 5; -3i designed for

3i -5; designed for

5;i -3;j designed for

soRmsE b0t HasheE caga

t ggacacccg
cacaacaggc
qgﬁﬁé%%%EE

gaacaaca
aaaaattccc
ttgccggt ac
atcttctgag
t ggt gacaga
at aagttacg

gaat ct gcgg taaattcggc
gcaaat gacg ctcttaatgc

mutation

mutation

mutation

mutation

agccggaaaa300
aacact ccgt 360
gcaggcagag420
gct gcat aca480
ggaggccagg540
caagaaggcc600
gtt gt cagag660
ccgtctgcetc720
SEUE B Rararion
ggggcgt t ca900
gat aaaaat c960
ccattccggt 1020
ggat gt ggaa 1080
gcaaagat t g1140
gagaaat aac1200
cctgttgaagl260

of G1l1lA

of H22G

of H22G

of A26G

oligonucleotide primer 5; -3i designed for mutation of GllA in gene of

33

in gene of

33

in gene of

27

in gene of

27

in gene of

24



gaaaaagaga
agaaaacagg
aaat cagttt
caggct aaag
cgggct gaca
gagt cigpga
t at gcaggaa
acag et

acggctde

at at acgt aa
at gaact gaa
cagaaaaat a
ggaagaaaat
tt aacaaaaa
@gctgtctga
Jat tt acaag

ccagctttcc
ggcaacgaaa
t ggt gcaaaa
acgt aat gt t
aatt aat gca
t at at cg?iz[

tcttgctgac

ggcat caat ¢ agaagat agc
gacgcaat ta atttcacaac
gct gagcagt tagccagaga
gaagaggcat taaaaacgta
aaa atc C tth
R WA S
tggatcactg agtttggtaa

gcgtcctct, ttttgttaaa acagaaacca tcat agcagg

[qggﬁaeﬂ

i dét@"c"é?@t" atit ~ot t dested EfB”gEHattéﬁﬁ

ggaagagaaal320
agagttcct gl380
gat ggccgggl440
t gaaaagt ac1500
cgcagccctt 1560
gggact ggga 1620
ggct gt ccggle80

caat

fart

&

cgcal740
d§geersonf

tatgd?itac t gat ggct gt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcgl860
aat aagiobst gggggt att 1878 Page 5
625 <RBABtPPI ccgttgatat ttat

<210>
<211>
<212>
<213>
colicin

<400>

7
30
DNA

7

oligonucleotide primer 5; -3

gttgatattt atctcaaccc tccacgtgtc

<210>
<211>
<212>
<213>
colicin

<400>

8
30
DNA

oligonucleotide primer 3j -5j

8

gacacgtgga gggttgagat aaatatcaac

<210>
<211>
<212>
<213>
colicin

<400>

9
34
DNA

oligonucleotide primer 5ij -3

9

1- 2- Sequence |ist-PC09622 <210> 24 <211>

cgtgtcgatg tctttgatgg taccccgcct gecat

<210>
<211>
<212>
<213>
colicin

<400>

10
34
DNA

oligonucleotide primer 3 -5i

10

atgcaggcgg ggtaccatca aagacatcga cacg

<210>
<211>
<212>
<213>

<400>

gcgaataagt tctggggtat ttccttcggt atgcattggg tgcgtcagta aataaaatat

11
69
DNA

primer 5; -3

11

aagacaggc

<210>
<211>

12
69

for gene of VHCDRL 1in

Page 2

24

designed for mutation of Vv31L in gene of

30

" designed for mutation of v31L in gene of

30

designed for mutation of H40D in gene of

34

designed for mutation of H40D in gene of

34

recombination plasmid pCHCEB11l

60
69



<213> The am no acid sequence of the mutant polypeptide of colicin la <400>
24 Ser Asp Pro Val Arg Ile Thr Asn Pro Ala Ala Qu Ser Leu Ay Tyr Asp Ser

Asp
Phe
Asn
I'le
Thr
Thr
Phe
Tyr
Leu
Lys
Arg
Leu
Arg
Al a
Asp
Ser
Al a
Tyr
Asp
Leu
Asn
Leu
du
Thr
Arg
Lys
Al a
Asn
Ile
Thr
Ile
Ay

Al a

sequepfR epgoding the mnetic antibody VHCDRL- VHFR2- VLCDR3 <400> 26

Gy Ay u lle net Ay Val Asp Ile Tyr Leu Asn Pro Pro Arg Val
Asp Ay Thr Pro Pro Ala Trp Ser Ser Phe Gy Asn Lys Thr Ile Trp
Gu Trp val Asp Asp Ser hr Ar er_ %/e G u Lys Arg Asp
Thr Al gyAyr Lys Asn Thr LL% g%?ueﬂlc >h @%%6% s Gu Asn Gu Asn
G23A Prihgr ByS-ArgfdegederofAVRCDRILaI N | ee B8 oAr gl asinid lpyscAsIp
LeuLysThr LeuArgAIaGIyAsnAIaAspAlaAlaAspIIeThr Arg

gj ket tkeyatgt@a Ul QadchBlt A Gtk oo FDG G0 O Ud! ©

Artgat&cfcher Pro Arg Au Ala Arg Ser Leu lle u Gn Ala Glu69_ys
Asp Ala G n Asn Ala Asp Lys Lys Ala Ala Asp Met Leu Ala A u Tyr
Lysod %3l e Leu Asp Thr Arg Leu Ser Gu Leu Qu Lys Asn Ay Qvy
Qza_lyalyzLeu Asp Ala Gn Gn Ala Arg Leu Leu Ay An Gn Thr Arg
Al2a2+| eNSer Qu Ala Arg Asn Lys Leu Ser Ser Val Thr GQu Ser Leu
APG3AsSRTA Beu3thrforr geng T AYHIRG W ceronbdpation o 3smid PqHEEBIAs n
GpolyssThr Ile Val Ser Pro Gu Lys Phe Pro Ay Arg Ser Ser Thr
Idg@addatValggbgtgtchYghspc &g AiyglPbeyghbgrddoygddiicthdaxabys || esdrhr
val Ile Asp Asn Arg Ala Asn Leu Asn Tyr Leu Leu Ser His ser_Qy
I5?$2993G2AHf 11 e Leu Asn Asp Arg Asn Pro Val Val Thr G u Asp’4al
Lys Lys Ile Tyr Asn Ala Qu Val Ala Qu Trp Asp Lys Leu Arg G n
A2pOAl a4Arg Asn Lys Ile Thr Ser Ala A u Ser Ala Val Asn Ser Al a
§$1>Ser73Ala Arg Thr Asn Gu @n Lys His Ala Asn Asp Ala Leu Asn
ys

B R F ST BraneE b Kptbia it Ml aniphdiadys
@4QO>Phé4Leu Lys Ser Val Ser Qu Lys Tyr Ay Ala Lys Ala Qu Gn
CratMEL tN R ALY rA98ce2qGFe @Cfaﬂ?%‘:tL%tqtlcéggﬂr @C%éﬁic% d WG u
{anagégagachys Tyr Arg Ala Asp Ile Asn Lys Lys Ile Asn Al a4ys
Ala Ala Ala Leu Gu Ser val Lys Leu Ser Asp Ile Ser Ser

Ar Phe Ser Arg Ay Leu Ay Tyr Ala Ay Lys Phe Thr Ser Leu Ala
g Phe Gy Lys Ala Val Arg Thr Gu Asn Trp Arg Pro Leu Phe
y2>Th5NAIe Ile Ala Ay Asn Ala Ala Thr Ala Leu Val Ala Leu val

Asp
Ay
Lys
Lys
du
Gn
Al a
Asp
Arg
Au
Al a
Asn
Asn
Thr
Asn
Thr
Leu
du
Arg
Arg
Al a
Ile
Phe
Leu
Al a
Asp
Asn
Asp
val
Phe

ke3>Thpri@ley Ser-3/1 aforeger@ yf | (Rev) VDB yinTyecdsbyndteionLiglashkitd paHaesal

Il'e Asp Gu Ser Leu val Qu Lys Ala Asn Lys Phe Trp Gy

Il e

< é|4 » > S m ne I C
2102108 15 2 52027 PEL 210 Toe A B8 el Seaupnce,of Ui i et

Val
Ay
du
Arg
Asn
du
Ay
Ser
Adn
Arg
Al a
Asp
Thr
Pro
H s
Ser
Asp
Ay
Leu
Asn
Leu
Al a
Thr
Al a
Leu
Arg
Leu
Trp
Lys
Ser
Thr

Arg An
Ragadadgac Lys Gy Leu Au Trp Val Ala Ay Gn GI y Tyr Ser Tyr6%ro Tyr Thr
<210> 26 <211> 84 1-2-Sequence |ist-PC09622 <212> DNA <213> The nucl eoti de

t cct kzpt aed gcat t gggt gcgt caggcc cccgagaaag gt ctggagtg ggt ggccggt 60
caggngbctDNﬂ:t accc_ctafcacc84 <210> 27 <211> 28

3> primer 3j or gene of (Rev)VLCDR3 1in recombination plasmid pCHCEB1l
<400> 16
gcctgtctta tattttattt aaccctgacc gtaggagtag ggggtggcca cccactccag 60
accttt 66
<210> 17
<211> 69
<212> DNA .
<213> primer 5; -3; for gene of VHCDR1 in recombination plasmid pCHCEB22
<400> 17
gcgaataagt tctggggtat ttccttcggt atgcattggg tgcgtcagta aataaaatat 60
aagacaggc 69

Page 3



<212> DNA <213> The am no acid sequence of the mnetic anti body VHCDRL-

VHFR2- f - RevENLCDR3 <400> 27 Ser
GQu Lys Ay Leu Au Trp Val
28 <211> 84 <212> DNA <213> The nucl eoti de sequence encoding the mnetic
VLCDR3 <400 28 toﬁgé%cggta tgcatt gggt

cctact cctacggtca gggt 84

anti body VHCDR1- VHFR2-
gcgt caggcc cccgagaaag gtctggab

Ala Thr Tyr

(Rev)

Phe Ay Met H's Trp Val

Arg Gn Ala Pro

Pro Tyr Ser Tyr Ay G n @y <210>

G GGE cHELal:

<210>%739-<2B81> 653 <212> PRT <213> The am no acid sequence 1 of the

pol y
IIe

AI a
Ser
Thr
Leu
Al a
Au
H s
Au
Asp
Thr
Gn
Arg
Arg
Ser
Asp
Al a
Asn

1275 NP
13% F? rier
TeqpoSerigSer

ﬁsﬂkdéﬂagal nst tunmor caused by EB virus <400> 29 Ser Asp Pro Val

u

e ARB SRR R e
Ile Trp Ay Gy Asn Gu
RragtTtattAr tptSeratAgpadigac@as Ly tacgtadspodaggadd Farfecagha
gtl,éaiﬁrcAla Gn Gn Lys Au Asn Qu Asn Lys Arg Thr Au A
2 Aalle Ala Ala Arg Qu Lys Asp G u Asn Thr

Asn Ala Asp Ala Ala Asp Ile Thr Arg Gn G u Phe Arg
9Gu Tyr Ay Phe Arg Thr Gu Ile Ala Ay Tyr Asp

Arg Met Leu Phe Ala Asp Ala Asp Ser

Br-Lour oo GFRIE
Phe Gy Asn Lys Thr

Trp Val
AI aGQ'yr

Lys ‘?hr

Leu Leu
Al a Leu
Il e Ser

Leu

Leu Arg

aoﬁr
2
asAr @rifdr 5eT-3;Fefdd Yekd RFAERE th lSonyidatioh bYSsmiapdicesta n
Lys Lys Ala Al a Asp met Leu Ala Gu Tyr Gu Arg Arg Lys Ay IIe

Al a VaI

égg Lke Rdsotatbre by ety Bfbobhiosardtolont Sasthaard | Tee

Asnadgesaf eyt Ser

5903
A2m2 eoNAAsn Tyr

Ser Val
Ala Gu Gn Gn Leu Thr
Yglys Phe Pro Gy Arg Ser Ser Thr
I%rzggl,é\r g3Phe Ala Ay Thr
Leu Leu Ser
ASPH3Ar §rivatr Pr o 5Val foyapermhef HFRASH vaFoni naigop

Thr A u Ser

H s Ser

Leu

Gn Gn Lys Asn

Ile Lys Ile Thr

dy

Asn
Thr

Thr Ala Arg Asn7Al a
Pro Asp Ay Lys Thr
Asn H's Ser Ile Val Val
Thr Ser Ala Val Ile Asp
Leu Asp Lys Arg Asn

Tyr
A{aémll?sOQt*%BM e

Ala GuypVabpAla Gu Trp Asp Lys Leu Arg Gn Arg Leu Leu Asp Ala Arg

Bhttgiemtﬂ@t&ﬁatSQrag@kaa&@b 6dta§et ctAl Br AcBgdis Bcdedaches Serphl a
GQu Gn Lys Hs Ala Asn Asp Ala Leu Asn Ala Leu Leu Lys d u Lys

I'le
Asn
Ile
Asp

AFGRRIR2EGACLeu Ser Ay Ile Asn Gn Lys Ile Ala Qu G u Lys
A u Leu Lys Ala Thr

<210>
<211>
<212>
<213>

<400>

21
69
DNA

21

primer 5; -3i

Page 7

for gene of VLCDR3 in

aaaggtctgg agtgggtggc cggtcagggt tactcctacc

aagacaggc

<210>
<211>
<212>
<213>

<400>

22
69
DNA

22

primer 3; -5;

for gene of VLCDR3 1in

gcctgtctta tattttattt aggtgtaggg gtaggagtaa

cagaccttt

<210>
<211>
<212>
<213>

<400>

23
1878
DNA

23

atgtctgacc ctgtacgtat tacaaatccc gcagcagaat cgctggggta tgattcagat

Page

"3Ar g

recombination plasmid pCHCEB22

cctacaccta aataaaatat

60
69

recombination plasmid pCHCEB22

ccctgaccgg ccacccactc

4

60
69

The gene encoding the mutant polypeptide of colicin Ia

60

Ile
Pro
Asp
Lys
Lys
Leu
Gn
Arg
Pro
Asn
Leu
u Asp
du
Leu
Ile
Ser
Asn
Ile
Tyr
Asn
Arg
Au
Lys

Arg

Met
Pro
Asp
Asn
Arg
Arg
Al a
Leu
Arg
Al a
Asp
Al a
Al a
Thr
Val
Ay
Arg
Leu
Asn
Lys
Thr
Asn
Gn



1- 2- Sequence |ist-PC09622 Lys Asp Ala Ile Asn Phe Thr Thr 3 u Phe Leu Lys

Ser Val Ser Qu Lys Tyr Ay Ala Lys Ala Qu G n Leu Ala Arg Gu Mt Ala Ay
Gn Ala Lys Ay Lys Lys Ile Arg Asn val Qu Qu Ala Leu Lys Thr Tyr Gu Lys
Tyr Arg Ala Asp Ile Asn Lys Lys Ile Asn Ala Lys Asp Arg Ala Ala lle Ala Ala
Ala Leu Qu Ser Val Lys Leu Ser_ Asp Ile Ser Ser n Leu Asn Arg Phe Ser Arg
Ay Leu Ay Tyr Ala Ay Lys Ph'ez‘f’ﬁ&'%éfa béﬁ'%ozﬁﬁp Trp Ile Thr Gu Phe Ay
Lys Alg¥edaall Scathhgtdtlediidc Tt Sthalcord Ucdhr cyalegkyscthht G waghr 1le lle
Al a gy %sn Al a Apaghr Ala Leu val Ala Leu val Phe Ser Ile Leu Thr Ay Ser

Al a L99FaGrSLIR| etcRBIgAgy tUSATtENds PREAARACCAVEETIYIICYRI22TEFRAPY Al &8Qeu 11 e Asp
Gu A ysget Hs Trp

S S P Tr

Val @%gé@%tiﬁgcc%%é@)éua%@a% ée(aaaaég gg ra1 Ba@é’fé a!iAJf gaé%c%gﬁ Ay Tyr Ser Tyr
Pro gqamaa'mcgcmmcmcamd_agaa@m a2dgayaDINA agediFs tdh egnoada@ad i de 38@quence
encodi ng, the am no_aci d_sequence_ 1 of the pol [ I nst r caused
by EE?%?F%%C%%W@%%Q& chcatgaﬁ%%a 8?%%a§86%aatae?%%c§§§% @gga(g}%gagagagg cgct ggggt a
t gat teeggdfgogrEYsgRRAtjdtAt GOGE ghadagahdt tttajacetcaarcagdagagcygt geega

t gt ctttgat 120 ggtaccccgc ct gcat gga ttccttc aacaaaacca tctg cgg

aaac fIGFeRPERD PH9FRTGat FadEERE S Egggé‘é@’f%éfg‘?%tﬁﬁ%e%ﬁ%"gaﬁﬁcﬁcaagg(gaat
cacagfgh 0 ARG IEgd1GREGHC Pea tREFERRADAE cadd FRIFRHRgAICIEACT ga

agccggaaaa300 cgcctctctg cggcgattge tgcaagggaa aaagat gaaa acacact gaa

aacacicOERBEO PEAHYTIACIPALFAEAGC 2EIA G @ PIRW R CAGHRAIICE cag8l? cct
gcag a t cgc cc
PR e S R L R G L b

ggaggugagy®d48 atggcggggce agcccttgec gttcttgatg cacaacaggc ccgtctgctc 720
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 840
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggegttca 900
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 1020
ctggactata aacgcaatat tctgaatgac cggaatccgg tggtgacaga ggatgtggaa 1080
ggtgacaaga aaatttataa tgctgaagtt gctgaatggg ataagttacg gcaaagattg 1140
cttgatgcca gaaataaaat cacctctgct gaatctgcgg taaattcggc gagaaataac 1200
ctcagtgcca gaacaaatga gcaaaagcat gcaaatgacg ctcttaatgc cctgttgaag 1260
gaaaaagaga atatacgtaa ccagctttcc ggcatcaatc agaagatagc ggaagagaaa 1320
agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttcctg 1380
aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccggg 1440
caggctaaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtac 1500
cgggctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560
gagtctgtga agctgtctga tatatcgtct aatctgaaca gattcagtcg gggactggga 1620
tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 1740
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860
aataagttct ggggtatt 1878
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tcgttaatcg
gct gat at gc
ct ggaaaaaa
gggcagcaga
acggaat cgc
cagaaaaaca

t caacagaalc

acaac 2g
ctgg
ggt ga

aacaggct ga
ttgct gaat a
at ggcggggc
cacggaat ga
tt aacacggc
cgcct gacgg
attctattgt
ﬁ?égt cat cga

50 caat at.

afl 1'8t 3

aaaacggcag aaggatgcgc agaacgcaga
cgagcgcaga aaaggtattc tggacacccg
agcccttgec gttcttgatg cacaacaggc
cagggccatt tcagaggccc ggaat aaact
ccgt aat gca ttaaccagag ct aaca
caaaacggf% §9TTE€aEF%"§§%§g?tCCC
t gt gagcggt gat ccgagat ttgccggtac
taaccgt gca aacctgaatt atcttctgag

4 SRR ST gkt oo LIRRBNGES

caagaaggcc600
gtt gt cagag660
ccgtctgetc720
cagttcagtg780
gct gacgcaa840
ggggcgt t ca900
gat aaaaat c960
ccattccggt 1020
at gt ggaa 1080
Cq%aﬁagagtglmo

cttga&mmgaggaaataaaat cacctctgct gaatctgcgg taaattcggc gagaaat aacl1200

adqdaa
Vi
WS

ag#

ct cag&egcaao
8 1;?ms
ag aaggqtyag

I ea&ma oatrrg ddaaﬁbaégucﬁwttaaﬁgz'b@igttgaangGO Page

ﬁ gggg;ggiéggg%g Stk 3&% et &cRdit tcc ggcat caat ¢

ro A
£ ggp@gpgﬂ@a gacgcaatta

tt cmaam agagttstpcmeg ]3380_ys

Asn
Ala
Asn
Thr
Phe
Ser
Glu
Gln
Arg
Gly
Gln
Ser
Ala
Ile
Ile
Thr
His
val
val
Lys
sSer
Leu
Gln
Lys
Lys
Ala
Glu
Ala
Ser
Thr
Glu
Asn
Ser
Ala
Ile

G1y
Thr
Arg
Arg
Arg
Ala
Ash
Lys
Ala
Gln
Ser
Glu
val
val
Ser
Ser
val
Ala
Ile
Ala
Leu
Lys
Asp
Tyr
Lys
Lys
Ala
Asn
Ser
Asn
Ala
Ala
Leu

<210>
<211>
<212>
<213>

<400>

Ala
Leu
Thr
Phe
Ile
Phe
Leu
Lys
Leu
Ala
Asn
Glu
Leu
Glu
Gly
Ile
Asp
Asp
Asp
Ala
Asn
Lys
Glu
Asn
Lys
Lys
Ala
Ala
Arg
Asp
Pro
Ala
Ile
Glu

ser
Arg
Lys
Glu
Glu
Leu
ser
Asp
Ile
Leu
Arg
Thr
Gln
Pro
Ser
val
Leu
Glu
Trp
Ser
Thr
Glu
Ala
Ile
Ala
Lys
Arg
Ala
Asn
Ala
Arg
Thr
Gly
AsSp

Leu
Lys
Leu
Gin
Thr
Met
Arg
Ala
Gly
Ala
Thr
val
Gln
Ser
val
Ala
Gly
Thr
Glu
Thr
Arg
Lys
Ile
Ala
Gly
Gly
Tyr
Ile
Leu
Leu
Trp
Ala
Leu
Ile

25
28
PRT

25

I e
Asn
Arg
Asp
Leu
Arg
Arg
Arg
Ala
Leu
Ala
Ala
Asn
Pro
Ser
Thr
Asn
Asn
Ile
Leu
Ala
Asp
Leu
Glu
Lys
Glu
Ala
Ash
Leu
Tyr
Lys
Thr
Ser
Met
Ash

Arg
Lys
Ala
Ala
Leu
Tyr
Ala
Gln
Ala
Arg
Asp
Ala
Asn
Gln
Pro
Arg
Arg
Arg
Gly
Arg
Ala
Lys
Ile
Arg
Thr
Gln
Asn
Asn
Glu
Arg
Thr
val
Ala
Tyr
val

Asp
Glu
Ile
Gly
Gln
Asp
Asp
Ala
Asp
Leu
Ala
Ile
Thr
Lys
Gly
Phe
Ala
Ash
Asp
Gln
val
His
Arg
LyS
Glu
Leu
val
Lys
Ser
Gly
Glu
Lys
Leu
Gly
Glu

Lys G
Asn
Ala
Asn
Ala
Ala
Ser
Glu
Met
Ser
Gln
Ser
Ala
ASnh
Arg
Ala
Asn
Ile
Lys
Arg
Ash
Ala
Asn
Gln
Phe
Ala
Glu
Lys
val
Leu
Phe
Thr
val
Leu
Lys

Thr
Asp
Asp
Tyr
Thr
Pro
Asp
Glu
Asn
Leu
Lys
Thr
Lys
His
Ile
Leu
Asn
Ala
Arg
Asn
Asn
Ile
Ala
Ser
Gly
Thr
Asp
Ile
Lys
Arg
Ala
Thr
Thr
Trp

G1u
Ala
Ala
Glu
Leu
Leu
Lys
Leu
Glu
Gln
Glu
Arg
Thr
Ser
Gly
Leu
Leu
Lys
Leu
Ser
Asn
Gln
Asp
Leu
Arg
Glu
Ile
Lys
Gly
Gly
Glu
Phe
Leu
Ala

Arg
Lys
Ala
Glu
His
Ser
Lys
Tyr
Lys
Leu
Asn
Leu
Gly
Asn
Lys
Leu
Arg
Asn
Ala
Asn
Leu
Gly
Lys
val
Ala
Lys
Lys
ASp
Gly
val
Ile
Leu
val
Phe

n Gln
Ala
Arg
Leu
Gly
Asp
Glu
Ala
Thr
Leu
Arg
Leu
Gln
Phe
Pro
Asn
Lys
Glu
Leu
Ser
Gln
Asn
Lys
Thr
Glu
Arg
ITe
Leu
Ser
Ile
Phe
val
Gly
Leu

Lys
Glu
Ala
Arg
Leu
Ile
Gln
Glu
Glu
Arg
Arg
Ala
Asp
Thr
Ile
Tyr
Asp
Tyr
Asp
Arg
Ala
Ser
Leu
Ser
Met
Leu
Ala
Ser
Ala
Ala
Ile
Ile
Ala
Lys

Ser
Leu
Arg
Ala
Ala
Ile
Lys
Asp
val
Asp
Ser
Thr
Lys
Asp
Asp
Tyr
val
Lys
Glu
Glu
Glu
Glu
Phe
Ala
Ile
Asp
Ala
Phe
Trp
Leu
Leu
Ile
Ser

Lys
Glu
Glu
Ile
Gly
Glu
Arg
Ala
Arg
Gly
Gly
Leu
Arg
Thr
Ser
Thr
Ser
Pro
Glu
Asn
Leu
Ala
Asn
Thr
Glu
Gln
Tyr
Arg
sSer
Phe
Thr
Gly
Gly
Gly
Gly

The amino acid sequence of the mimetic antibody VHCDR1- VHFR2-VLCDR3

Ser Phe Gly Met His Trp val Arg GIn Ala Pro Glu Lys Gly Leu Glu Trp val Ala
Gly Gln Gly Tyr Ser Tyr Pro Tyr Thr

<210>
<211>

26

84
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aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccgggl440
caggct aaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtacl500
cgggctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560
gagtctgtga agctgtctga tatatcgtct aat ct gaaca gattcagtcg gggact gggal620
t at gcaggaa aatttacaag tcttgctgac t él gtaa ggctgtccggl680
acagijqzzigct qgcgtcctct ttttgtt a5y cagg caatgccgcal740

acgg 1 40) ﬁhggﬁ&qTegﬂitdecE«E(ﬁfégE@tehc6&1tn@C€t9a9@1am&G£&C&ﬁﬁ1%@y Gakbri-Cc 9gerB00cpr3
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcgl860

aat a g atttc cttc tatg catt ccecc C aaaggt 1920
R S Sk AL LS D LR B G A L R S
PRT <2}gdgrchke @¥abecatl éagequence 2 of the novel polypeptide aggd nst tunor
caused by EB virus <400> 31 Ser Asp Pro Val Arg Ile Thr Asn Pro Ala Ala GQu
Ser Tyr Asp Ser Asp Gy Ay Qu lle Mt Gy Val Asp Ile Tyr Leu Asn
Pro I{zgl r SVaI Asp Val Phe Asp Gy Thr Pro Pro Ala Trp Ser Ser Phe Gy Asn
Lys Hm2il endrp Ay Gy Asn Qu Trp Val Asp Asp Ser Pro Thr Arg Ser Asp Ile
du LsZ:iBAr ghasaning sacdidusdduenghofAthe Mymetigsamghodih VHERRIL-SEHFRA-4 REVEOGGPRBY s
Glu Asn Lys Arg Thr Gu Ala Ay Lys Arg Leu Ser Ala Ala lle Ala Ala

Bo Y7
At g Gan bS5 el i ARy TAN ARH s\ 1Eherd-evu AVE &2 L@ Ye1hSTrhvan AR Ala Ala
Asp Iﬂhe T1tyrr Arqg T4 nse@d nyPleéy Aslg 6&u Leu G n Ala Gu Leu Arg Gu Tyr Gy Phe

Arg Tt} Ile Ala Ay Tyr Asp Ala Leu Arg Leu H's Thr u Ser Arg Met Leu
Phe g% %Ala Asp Ser Leu Arg Ile Ser Pro Arg GQu Ala Arg Ser Leu lle Gu
Gn ZQZQ@NJ\.yS Arg Gn Lys Asp Ala G n Asn Ala Asp Lys Lys Ala Ala Asp Mt
Leu ARa3d ah@yucBetillegseugndey @n@dingl the wimeagp dthri bagyg VHERRISeVHRB2u Leu G u
Lys @HVHL&DB{;AIa Ala Leu Ala Val Leu Asp Ala Gn Gn Ala Arg Leu Leu Gy
G n GypothhgArg Asn Asp Arg Ala Ile Ser Gu Ala Arg Asn Lys Leu Ser Ser Val

Thr cUtﬁ@@tkeugcAsmgﬁhrga@Itaagtgcg Asdyadhdad gucthangdy ggfdgrcebal G n6@GE n Leu Thr
Gn Asn Thr Pro Gy Lys Thr Ile Val Ser Pro Qu Lys8 he Pro Ay

Arg §§§0§éﬁcﬁ'rﬁ‘:t%§wtﬁ?sgg§ér Ile Val Val Ser Ay Asp Pro Arg Phe®Ala Ay Thr
Ile I<y§1>llg5§'hr Thr Ser Ala Val Ile Asp Asn Arg Ala Asn Leu Asn Tyr Leu Leu
Ser HRz2:SerrG@ Yy Leu Asp Tyr Lys Arg Asn |le Leu Asn Asp Arg Asn Pro Val Val
Thr @RUAspheaAmi@ o yseaypnqg d ol She|rolypentada 3adnes uval cavsedEby B p Asp
Lys Ya("Arg G n Arg Leu Leu Asp Ala Arg Asn Lys Ile Thr Ser Ala Gu Ser Al a
val Agpo-SepgAla Arg Asn Asn Leu Ser Ala Arg Thr Asn Qu Gn Lys H's Ala Asn
Asp Aka A_sequ;rVaAlﬂa‘gLﬂe I'_rbu AspsP @ ulpyslaGsiu Asn udueGAr yAsn Gn Leu Ser Ay

o 81 R EREIE & § ?éﬁéﬁs@ 97 i g Us 0 T L

Lys Aha Adgusés mshexue 'Eu lyg gUA MetyAl@uGr Ve Ghn Aﬂag!BylgLys
Asn Thr Leu Ser A Lys Glu Asn Glu Asn Lys Arg Thr Glu
Ala Gly Lys Arg Leu Ser A1a Ala I1e Ala Ala Arg Glu Lys Asp Glu
Ash Thr Leu Lys Thr Leu Arg Ala Gly Asn Ala Asp Ala Ala Asp Ile
Thr Arg GIn Glu Phe Arg Leu Leu GIn Ala Glu Leu Arg Glu Tyr Gly
Phe Arg Thr Glu Ile Ala Gly Tyr Asp Ala Leu Arg Leu His Thr Glu
Ser Arg Met Leu Phe Ala Asp Ala Asp Ser Leu Arg Ile Ser Pro Arg
Glu Ala Arg Ser Leu Ile Glu Gln Ala Glu Lys Arg GIn Lys Asp Ala
GIn Asn Ala Asp Lys Lys Ala Ala Asp Met Leu Ala Glu Tyr Glu Arg
Arg Lys Gly Ile Leu Asp Thr Arg Leu Ser Glu Leu Glu Lys Asn Gly
Gly Ala Ala Leu Ala val Leu Asp Ala GIn GIn Ala Arg Leu Leu Gly
GIn GIn Thr Arg Asn Asp Arg Ala Ile Ser Glu Ala Arg Asn Lys lLeu
Ser Ser val Thr Glu Ser Leu Asn Thr Ala Arg Asn Ala Leu Thr Arg
Ala Glu GIn G1In Leu Thr GIn GIn Lys Asn Thr Pro Asp Gly Lys Thr
Ile val Ser Pro Glu Lys Phe Pro Gly Arg Ser Ser Thr Asn His Ser
Ite val val ser Gly Asp Pro Arg Phe Ala Gly Thr Ile Lys Ile Thr
Thr Ser Ala val Ile Asp Asn Arg Ala Asn Leu Asn Tyr Leu Leu Ser
His Ser Gly Leu Asp Tyr Lys Arg Ash Ile Leu Asnh Asp Arg Asn Pro
val val Thr Glu Asp val Glu Gly Asp Lys Lys Ile Tyr Asn Ala Glu
val Ala Glu Trp Asp Lys Leu Arg Gln Arg Leu Leu Asp Ala Arg Asn
Lys Ile Thr Ser Ala Glu Ser Ala val Asn Ser Ala Arg Asn Asn Leu
Ser Ala Arg Thr Asn Glu Gln Lys His Ala Asn Asp Ala Leu Asn Ala
Leu Leu Lys Glu Lys Glu Asn Ile Arg Asn Gln Leu Ser Gly Ile Asn
GIn Lys Ile Ala Glu Glu Lys Arg Lys GIn Asp Glu Leu Lys Ala Thr
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Au u Al a

Al a Lys Asp
Ser Ser Asn
Leu Ala Asp
Leu Phe Val
Leu Val Phe
nmet Al a Val
Trp Gy Ile

1- 2- Sequence |ist-PC09622 Ala Lys Ay Lys Lys Ile Arg Asn Val
Leu Lys Thr Tyr GQu Lys Tyr Arg Ala Asp Ile Asn Lys Lys Ile Asn
Arg Ala Ala Ile Ala Ala Ala Leu Qu Ser Val Lys Leu Ser Asp lle
Leu Asn Arg Phe Ser Arg Gy Leu Ay Tyr Ala Gly Lys Phe Thr Ser
Trp IIe Thr Gu Phe Ay Lys Val Ar Thr gn Trp Arg Pro

Lys T | ] I oy 115 al Al a
s Gy ATE 11 o e i %ﬁ%ﬁ ;@J Us Y
Ai/:aTAsnT)L s
Trp Val Al a

Ser lfﬁr, Ir@kl GIara @l a yelseu Leu
Thr E Ava dlguysl EysAsI e@ng Ser VaéuGMaGhGACIaL Phe
Au
%/]‘,. A{gl f?éihgzlb DNA <213> The
4 Wir t he novel

= BRI ey

nucl eoir der &equarams;enep &18nPHROGRE LY sSaElquemtar
pol yp@ a‘irmst’rq mﬁanP@aM@bdyb TFEBGW mhs I<3|420®1>e 3\2aaﬁ1g‘t ctgacc ctgtacgt at
tacag%%%? ﬁ%@%ﬁ ihcton &1 q?fut B aEbodotpbngaaa i tat gggt o

t gat &6 3AGCEE seRGEhOUEOR] @sgg er@aqgué/’ ct gcat ggag

tt cctilegger @aeaAgaBea Hi st ggﬁggrgaﬂmga@t ggd 8dugtygal gatdy ccccaacccg

aagt dtaf & yahadaaghy Gae fdygheatet advaglet d¥24hraaaaacacge tcagcgegea
gcagagagag ;pat gagaat a agcgtact ga agccggaaaa300 cgcctctctg cggcgattge

t gcaagdgaa 1@gagat gaaa acacact gaa aacact ccgt 360 gccggaaacg cagat gccge

t gat a¢2t1a:eaDLNgaca gagt tcagactcct gcaggcagag420 ctgagagaat acggattccg
tact g#ddt ¢ 1§ ?%‘F CaRRHEBES € ngc S cANHD 265G 250898 %gcgfg ghet gc
tgat?g BT g?rqgta&g?atf"a BugP %qg;; Yt'chyg540 tcgttaatcg aacaggct ga
aaaa&ggo:ag 3gaggat gcgc agaacgcaga caagaaggcc600
atgtctgacc ctgtacgtat tacaaatccc gcagcagaat cgctggggta tgattcagat 60
ggcggtgaaa ttatgggtgt tgatatttat ctcaaccctc cacgtgtcga tgtctttgat 120
ggtaccccgce ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgg 180
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac 240
aaaaacacgc tcagcgcgca gcagaaagag aatgagaata agcgtactga agccggaaaa 300
cgcctctctg cggcgattge tgcaagggaa aaagatgaaa acacactgaa aacactccgt 360
gccggaaacg cagatgccgce tgatattaca cgacaggagt tcagactcct gcaggcagag 420
ctgagagaat acggattccg tactgaaatc gccggatatg acgccctccg gctgcataca 480
gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccadgg 540
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 660
ctggaaaaaa atggcggggc agcccttgec gttcttgatg cacaacaggc ccgtctgctc 720
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 840
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca 900
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 1020
ctggactata aacgcaatat tctgaatgac cggaatccgg tggtgacaga ggatgtggaa 1080
ggtgacaaga aaatttataa tgctgaagtt gctgaatggg ataagttacg gcaaagattg 1140
cttgatgcca gaaataaaat cacctctgct gaatctgcgg taaattcggc gagaaataac 1200
ctcagtgcca gaacaaatga gcaaaagcat gcaaatgacg ctcttaatgc cctgttgaag 1260
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cgagcgcaga aaaggtattc tggacacccg gttgtcagag660
agcccttgec gttcttgatg cacaacaggc ccgtctgcetc720
cagggccatt tcagaggccc ggaat aaact cagttcagtg780
acggaat cgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa840

cagaaaaaca cgcctgacgg caaaacg étttcccctg %gggétccc ggggcgt t ca900
t caac t aa 960
9%%35%9 %ag ca%E%l[aa 9& gca ct Q&Q gfgtcgg% 1020

gct gat at gc
ct ggaaaaaa
gggcagcaga

ttgct gaata

at ggcggggce
cacggaat ga

acaaccagc accggaat
ct ggasfaataaggcygmat edaat ggcgaaagzgaac geggaat cc gyttghgacageat ggay gt dgada1080
ggtgacaaga aaatttataa tgctgaagtt gct aat ataa tta aaag 1140

Ot oA GLCa0 s h oA OAARA o PO T IDSERE LT Yo A0S HaAtt CHERO G aaanatdae1200

ct caglaggetnggagRagigatisanaatpal ¢ghpRagtsatgasdacytaabasaniht t gagegl260
gaaaaagaga at atacgtaa ccagctttcc ggcat caatc agaagat agc ggaagagaaalBZO Page
10 1:999SFGRnt@arraaaa 8299 R ARHRC YT 4Pyt Yad9GRBEEGaad Bhcgeaatta
attt %@@éﬁ‘gt@ga&j&g@é@@é&a%ee«é&agaéétgsw@%@éa@té@%g&a@@aa gchgpgcagt

tagccagaga gat ggccgggla ggctgtccgg 1680

tatgcaggaa aatttacaag tggatcactg agtttggtaa

tcttgctgac

acagagaact
acggctcttg
tatggtttac

aataagttct

ctggagtggg

ggcgtcctct
tggcactggt
tgatggctgt
ggggtatttc
tggccggtca

ttttgttaaa
cttcagtatt
caccggtgcg
cttcggtatg
gggttactcc

acagaaacca
cttaccggaa
ctgattgatg
cattgggtgc

tacccctaca

tcatagcagg
gcgctttagg
aatcgcttgt
gtcaggcccc

CcC

caatgccgca
cattatcggg
ggaaaaagcg

cgagaaaggt

1740
1800
1860
1920
1962

<210> 31
<211> 653
<212> PRT
<213> The
EB virus

<400> 31

Ser Asp Pro val
Asp Ser Asp Gly
Pro Arg val Asp
Gly Asn Lys Thr
Thr Arg Ser Asp
Asn Thr Leu Ser
Ala Gly Lys Arg
Asn Thr Leu Lys
Thr Arg Gin Glu
Phe Arg Thr Glu
Ser Arg Met Leu
Glu Ala Arg Ser
Gln Asn Ala Asp
Arg Lys Gly Ile
Gly Ala Ala Leu
Gln GIn Thr Arg
Ser Ser val Thr
Ala Glu GIn Gln
Ile val Ser Pro
Ile val val ser
Thr Sser Ala val
His Ser Gly Leu
val val Thr Glu
val Ala Glu Trp
Lys Ile Thr Ser
Ser Ala Arg Thr
Leu Leu Lys Glu
GIn Lys Ile Ala
Lys Asp Ala Ile
Lys Tyr Gly Ala

amino acid sequence 2 of the novel polypeptide against tumor caused by

Glu
Ile
Ala
val
Ile
Asn
Arg
Asp
Leu
Arg
Arg
Arg
Ala
Leu
Ala
Ala
Asn
Pro
Ser
Thr
Asn
Asnh
Ile
Leu
Ala
ASp
Leu
Glu

Leu
Leu
Ser
Asp
Ala
Arg
Lys
Ala
Glu
His
Ser
Lys
Tyr
Lys
Leu
Asn
Leu
Gly
Asn
Lys
Leu
Arg
Asn
Ala
Asn
Leu
Gly
Lys
val
Ala

Ala
Asp
Pro
Trp
Glu
Glu
Ala
Ala
Glu
Leu
Leu
Lys
Leu
Glu
Gln
Glu
Arg
Thr
Ser
Gly
Leu
Leu
Lys
Leu
Ser
Asn
Gln
Asp
Phe Leu Lys
Ala Arg Glu

Page 9

Ser
Tyr
Trp
Asp
Thr
Lys
Glu
Ala
Arg
Leu
ITle
Gln
Glu
Glu
Arg
Arg
Ala
Asp
Thr
ITe
Tyr
Asp
Tyr
Asp
Arg
Ala
Ser
Leu
Ser
Met

Ala
val
Pro
Glu
Lys
Asn
Ala
Ash
Ala
Ala
Ser
Glu
Met
Ser
Gln
Ser
Ala
Asn
Arg
Ala
Asn
Ile
Lys
Arg
Asn
Ala
Asn
Gln

Pro
Gly
Thr
Asn
ASp
Glu
Ile
Gly
Gln
Asp
Asp
Ala
Asp
Leu
Ala
Ile
Thr
Lys

Gly
Asn
Ser
Ser
Tyr
Thr
Asp
Asp
Tyr
Thr
Pro
Asp
Glu
Asn
Leu
Lys
Thr
Lys
His
Ile
Leu
Asn
Ala
Arg
Asn
Ash
Ile
Ala
Ser
Gly

Tyr
Pro
Phe
Pro
Lys
Glu
Glu
Ile
Gly
Glu
Arg
Ala
Arg
Gly
Gly
Leu
Arg
Thr
Ser
Thr
Ser
Pro
Glu
AsSn
Leu
Ala
Asn
Thr
Glu
Gln

Thr
Ile
ASp
Gly
Lys
Gin
Ala
Arg
Leu
Gly
Asp
Glu
Ala
Thr
Leu
Arg
Leu
Gln
Phe
Pro
Ash
Lys
Glu
Leu
Ser
Gln
ASh
Lys
Thr
Glu

Ile
Glu
Phe
Trp
Glu
Gln
Ser
Leu
Arg
Ala
Ala
Ile
Lys
Asp
val
Asp
Ser
Thr
Lys
Asp
Asp
Tyr
val
Lys
Glu
Glu
Glu
Glu
Phe
Ala

Asn
Met
Gly
Gly
Arg
Lys
Ala
Ala
Leu
Tyr
Ala
Gln
Ala
Arg
Asp
Ala
Asn
Glin
Pro
Arg
Arg
Arg
Gly
Arg
Ala
Lys
Ile
Arg
Thr
Gln

Arg
Gly
val
Ile
Ile
Ala
Leu
Thr
Phe
Ile
Phe
Leu
Lys
Leu
Ala
Asn
Glu
Leu
Glu
Gly
Ile
Asp
Asp
Asp
Ala
Asn
Lys
Glu
ASn
Lys

Phe
Ala
Asn
Asp
Gln
val
His
Arg
Lys
Glu
Leu



caggct aaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtacl500
cgggctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560
gagtctgtga agctgtctga tatatcgtct aatctgaaca gattcagtcg gggactggga 1620
tat gcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccggl680
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcata cagg caatgccgcal740
acgggé Gt tGgch %tE% I%t sﬁ‘ﬂg% % é 5% ttatcgggl800
t at gadqt,t & 3@ Agpgygt@@t tAgE %aaaaagcgl%o
aat aagtat gta ggggﬂat Al A&htheggGm gecataﬂgggageu giara/g E(‘te smgagaaaggt 1920
VA

CTOGEFEOYS (§hcsectLn oML EY dsot Fady” qlash

Ta val Arg
Glu Asn Trp Arg Pro Leu Phe val Lys Thr Thr I1e I1e Ala
Asn Ala Ala Thr Ala Leu val Ala Leu val Ser Ile Leu Thr
Ser Ala Leu Gly Ile Ile Gly Tyr Gly Leu Met Ala val Thr
Ala Leu ITe Asp Glu Ser Leu Vval Glu Lys Asn Lys Phe Trp
ITe Ser Phe Gly Met His Trp val Arg Gln Pro Glu Lys Gly
Glu Trp val Ala Thr Tyr Pro Tyr Ser Tyr

Gin Gly
<210> 32
<211> 1962
<212> DNA
<213>

Thr
Glu
Phe
Leu
Ala
Ala
Gly

sequence 2 of the novel

The nucleotide sequence encoding the amino acid

polypeptide against tumor caused by EB virus

<400> 32

atgtctgacc ctgtacgtat tacaaatccc

ggcggtgaaa
ggtaccccgce
gttgatgatt
aaaaacacgc
cgcctctctyg
gccggaaacg
ctgagagaat
gagagccgga
tcgttaatcg
gctgatatgc
ctggaaaaaa
gggcagcaga
acggaatcgc
cagaaaaaca
tcaacaaatc
acaaccagcg
ctggactata
ggtgacaaga
cttgatgcca
ctcagtgcca

gaaaaagaga

ttatgggtgt
ctgcatggag
ccccaacccy
tcagcgcgea
cggcgattgc
cagatgccgc
acggattccg
tgctgtttgce
aacaggctga
ttgctgaata
atggcggggc
cacggaatga
ttaacacggc
cgcctgacgg
attctattgt
cagtcatcga
aacgcaatat
aaatttataa
gaaataaaat
gaacaaatga

atatacgtaa

tgatatttat
ttccttcggg
aagtgatatc
gcagaaagag
tgcaagggaa
tgatattaca
tactgaaatc
tgatgctgat
aaaacggcag
cgagcgcaga
agcccttgec
cagggccatt
ccgtaatgcea
caaaacgata
tgtgagcggt
taaccgtgca
tctgaatgac
tgctgaagtt
cacctctgct
gcaaaagcat

ccagctttcc

gcagcagaat
ctcaaccctc
aacaaaacca
gaaaaaaggg
aatgagaata
aaagatgaaa
cgacaggagt
gccggatatg
tctcttcgta
aaggatgcgc
aaaggtattc
gttcttgatg
tcagaggccc
ttaaccagag
gtttcccctg
gatccgagat
aacctgaatt
cggaatccgg
gctgaatggg
gaatctgcgg
gcaaatgacg

ggcatcaatc

cgctggggta
cacgtgtcga
tctggggcyag
acaaggaaat
agcgtactga
acacactgaa
tcagactcct
acgccctecg
tatctccccg
agaacgcaga
tggacacccyg
cacaacaggc
ggaataaact
ctgaacaaca
aaaaattccc
ttgccggtac
atcttctgag
tggtgacaga
ataagttacg
taaattcggc
ctcttaatgc

agaagatagc
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tgattcagat
tgtctttgat
aaacgagtgg
cacagcgtac
agccggaaaa
aacactccgt
gcaggcagag
gctgcataca
ggaggccagg
caagaaggcc
gttgtcagag
ccgtctgcetc
cagttcagtg
gctgacgcaa
ggggcgttca
gataaaaatc
ccattccggt
ggatgtggaa
gcaaagattg
gagaaataac
cctgttgaag

ggaagagaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



agaaaacagg
aaatcagttt
caggctaaag
cgggctgaca
gagtctgtga
tatgcaggaa
acagagaact
acggctcttg
tatggtttac

aataagttct

ctggagtggg

atgaactgaa
cagaaaaata
ggaagaaaat
ttaacaaaaa
agctgtctga
aatttacaag
ggcgtcctct
tggcactggt
tgatggctgt
ggggtatttc

tggccaccta

1-2-sequence 1ist-PC09622
ggcaacgaaa gacgcaatta atttcacaac

tggtgcaaaa
acgtaatgtt
aattaatgca
tatatcgtct
tcttgetgac
ttttgttaaa
cttcagtatt
caccggtgeg
cttcggtatg

cccctactcc

gctgagcagt
gaagaggcat
aaagatcgtg
aatctgaaca
tggatcactg
acagaaacca
cttaccggaa
ctgattgatg
cattgggtgc

tacggtcagg

tagccagaga
taaaaacgta
cagcgattgc
gattcagtcg
agtttggtaa
tcatagcagg
gcgctttagg
aatcgcttgt

gtcaggcccc

gt
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agagttcctg
gatggccggy
tgaaaagtac
cgcagccctt
gggactggga
ggctgtccgg

caatgccgca
cattatcggg
ggaaaaagcg

cgagaaaggt

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1962



