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surgically curable. In the way, the knowledge of epidemiological factors as well as the

20 development of new therapeutically methods will help to increase the survival.

The use of monoclonal antibodies (Mabs) or their fragments, labelled with radioactive
isotopes for the detection of cancer through immunogammagraphic methods, has
been used in the last years. The Mabs have shown potential to be used as carriers of
radioisotopes and to be targeted to the associated tumour antigens.

25 Some of the radiolabelled antibodies have been used to detect tumours associated
with carcinoembrionary antigens (CEA). The antibodies against CEA, labelled with I-
131 or 1-125 are used to detect tumours producing CEA or associated with this
marker (Patents US No. 3 663 684, US No. 3 867 363 y US No. 3 927 193). Also,
Mabs can be labelled with Tc-99m to get molecules for "in vivo" diagnosis.

30 The development of the hybridoma antibody technique by Koéhler and Milstein
revolutionised the discipline of immunochemistry and provided a new family of
reagents with potential applications in the research and clinical diagnosis of diseases
(Kohler G; Milstein C. (1975) Nature 256, 495-497). These antibodies have not

shown strong therapeutic efficacy, while it has become routine to produce mouse
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shown strong therapeutic efficacy, while it has becone routine to produce
nmouse liii!lu~~~iiillNaa *C 00002 nonoclonal antibodies (mAbs) for use in
-+basi c research and clinical diagnosis, it has been difficult to use these
for "in vivo" immunot herapy, because they have reduced half life in
humans, poor recognition of nmouse antibodies effector domains by the human
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P.N.AS, USA 81, 6851-6855). These chineric nolecules retain the

recogni t i9r8l 4PBENR.N.Or$ JIRAI BAHBDILBMd i ts const ant region is not

i mmunoge t IS
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binding site, rather than the entire variable domain, froma nurine
anti body 3'§41568 'B¥MANSa| (1986) Nature 321, 522- 524, Verhoeyen Met al

(1988) Schracs t%%%rsl5%n1553§)redaa@yam.@\éﬁlcn9enagea@érp gdprom%gap&wé%* ons
of this nethod by R etchmann (Ri etchnmann L. et al 88) Nature 332
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immunogenicity but also the improvement of effector functions, because they are
20 humans and therefore recognised by the immune system (Morrison S. L et al (1984)
P.N.A.S, USA 81, 6851-6855). These chimeric molecules retain the recognition of the
original antigen and its constant region is not immunogenic, although the
immunogenicity against murine variable region is retained.
Other authors have attempted to build rodent antigens binding sites directly into
25 human antibodies by transplanting only the antigen binding site, rather than the entire
variable domain, from a murine antibody (Jones P.T et al (1986) Nature 321, 522-
524, Verhoeyen M et al (1988) Science 239, 1534-1536). They have been developed
some applications of this method by Rietchmann (Rietchmann L. et al (1988) Nature
332, 323-327; Quee C. et al (1989) P.N.A.S USA 86,10029-10033), however other
30 authors have worked with reshaped antibodies, which included some murine
residues in human FRs in order to recover the affinity for the original antigen
(Tempest,P.R (1991) Biotechnology 9, 266-272).
Mateo et al. (US Patent Number US 5712120) described a procedure to reduce

immunogenicity of the murine antibodies. In this procedure, the modifications are



~residues in human FRs in order to recover the affinity for the original
antigen (Tenpest,P.R (1991) Biotechnol dgy 9, 266-272). Mateo et al. (US
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245- 256, chooenc an#adies bl otting studi es usi ng S\/\1116 menbr anes extract

cenont nat2tp 19R 65 Muiee HonsaRg Aibahvolo S foplcanss RSB g Rn
(Vazquez 14G 1Mso8bealobtalféd flomumPhunisaionBas Salb/KawigeISWY0l6 célisp@glorectal

137-145, 1993). Also it is known fromthe state of the art tgat usi ng
genetic @rﬁ’@nﬁé@ﬁq'ﬂﬂj“@)eéﬁ@ﬁgﬂr%%d an aekigApiSYRMSSEA RyRiaieatizlyningae c%ﬁérc?tﬁﬁded

from nonqgh C%ﬂg%ody H}:P%Q naFPeJrﬁthBﬁpﬁﬂ@?§6é&BPrcteﬁs.v%fsdéhhﬂ&d} hpe4SRoOf

di fferent ragme sint
recognise neither CEA, Lewis a, Lewis b, asialylated Lewis, membranes of normal

20  mononuclear cells antigens nor red globules (Vazquez A. M. et al, Hybridoma 11,
pag. 245-256, 1992).

Western blotting studies using SW1116 membranes extract showed that this
antibody recognized a glycoprotein complex which was denominated ior C2, with two
molecular weight forms (145 and 190 Kda) (Vazquez A. M. et al, Year Immunol.

23 Basel, Karger, vol. 7, pag. 137-145, 1993).

Also it is known from the state of the art that using genetic engineering techniques,
recombinant fragments can be constructed from monoclonal antibodies. There are
many reports validating the use of different antibody fragments in the ‘in vivo”
diagnosis and the therapeutic of the diseases.

30 Ira Pastan et al. (EP 0796334 A1) describes the construction of single chain Fv
fragments, using variables regions of antibodies that specifically recognised
carbohydrates related with Lewis Y antigen. Using these fragments, he developed a
method to detect cells bearing this antigen. Also, he gives evidences of the inhibitor

effect of these fragments on celis bearing the antigen.



di agnosi s and the therapeutic of the diseases. 30 Ira Pastan et at. (EP
0796334 Al) describes the construction of single chain Fv fragnents, using
-vari abl es regions of antibodies that specifically recogni sed carbohydrates
related with Lewis Y antigen. Using these fragnments, he devel oped a nethod
to detect cells bearing this antigen. Al so, he gives evidences of the
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ext ract (Faloro,J., Trei sman, R, and
Kenen, R, %@@Fﬂﬁzﬁﬁt&&ﬁ@"éﬁ %’I%o@bv%gﬂﬂ% 749) . The cDNA synt hesi s
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mn and slow'y cooled to 370C over a period of 30 min. Then, 100 units
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5 1tl buffer 10X for the en . ,
N and in the murltne conét%mt kappa region for the light chain, 2.5 mM each of

deoxinucleotide (dNTPs), 50 mM Tris-Hcl pH 7.5, 75 mM KCIl, 10 mM DTT, 8 mM
20 MgCl, and 15 u of ribonuclease inhibitor (RNA guard, Pharmacia) in a total volume of

50 ul. Samples were heated at 700C, for 10 min and slowly cooled to 370C over a

period of 30 min. Then, 100 units reverse transcriptase were added and the

incubation at 420C continued for 1 hour.

The variable regions of light chain (VK) and heavy chain VH) were amplified using
25 Polymerase Chain Reaction (PCR). Briefly, 5 ul cDNA of VH or VK were mixed with

25 pmoles of specific primers, 2.5 mM each of dNTP, 5 ul buffer 10X for the enzyme

DNA polymerase and 1 unit of this enzyme. Samples were subjected to 25 thermal
cycles at 940C, 30sec; 500C, 30sec; 720C, 1 min; and a last incubation for 5 min at

72 0C.

30 Cloning and Sequencing of Amplified cDNA.
The purified VH and VK cDNA were cloned into TA vector (TA Cloning kit. Promega,
USA). Clones were sequenced by the dideoxy method using T7 DNA Pol

(Pharmacia, Sweden).



' DNA pol ynmerase and 1 unit of this enzyne. Sanples were subjected to 25
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i ncubation for 5 mn at 72 OC. 30 doning and Sequencing of Anplified
cDNA. The purified VH and VK cDNA were cloned into TA vector (TA C oning
kit. Promega, USA). C ones were sequenced by the dideoxy nethod using T7
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given a RAGe622. 170 volts and 960 F) and left inice for a further 30

m nutes. The cells were then put into 20 mM DMEN plus 10% foetal calf 20
ser um andCRiMeSiRantibedy &XgssioN. 48 hours. At this time the cel s were
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presence of the human antibody in the nedium of wells contajning

t r ansfectaddang preopéstedeancheissolved iy Sl Meter. Mnpreximaselypl tfelS\Qawl@ were
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DMEN together with the digested DNA in an electroporation cuvette. After 5 minutes
on ice, the cells were given a pulse of 170 volts and 960 uF) and left in ice for a
further 30 minutes. The cells were then put into 20 ml DMEN plus 10% foetal calf

20 serum and allowed recovering for 48 hours. At this time the cells were distributed into
a 96 -well plate and selective medium applied (DMEN, 10% foetal calf serum, 0,8
ug/ml mycophenolic acid, 250 ug/ml xanthine). Transfected clones were visible with
the naked eyes 10 days later.
The presence of the human antibody in the medium of wells containing transfected

25 clones was measured by ELISA. Microtiter plate wells were coated with goat anti-
human (gamma chain specific, After washing with PBST (phosphate buffered saline

containing 0.02% Tween 20, pH 7.5), 100 pl of culture medium from the wells

containing transfectants was added to each microtitter well for 1 hour at 370C. The
wells were washed with PBST and the conjugated goat anti- human Kappa, light
30  chain specific were added and incubated at room temperature for one hour. The
wells were then washed with PBST and substrate buffer containing dietanolamine

added. After 30 minutes the absorbency at 405 nm was measured.
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epitopes, with only few nutations in the FRs, specifical
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differ ent Si dges bet ween nur.i ne .and human sequences, only inside the

arrphllbat RE ImMynogeRiglty FRAUGHAB. (Kabat E. (1991) Sequences of

prot ei ns 1ok ééE@HB@'d?Qh@%etHHdeﬁe%Sh reduting tedi ikrainoddidignNsy nuRsdridation of
Health), only 2~ these nmurine residues wll be nmutated by those of the

human Seéﬂﬁ;ﬁ@éSth@ ﬂ@llsgm.ppe@@g\(lm eply few mutations in the FRS, specifically in the
amphipatic helix, excluded the positions involved with the tridimentional structure of

the binding site.

20 In this method it is compared VH and VK regions of the murine immunoglobuline,
with the most homological human immunoglobuline sequence and it could be
possible to identify the different residues between murine and human sequences,
only inside the amphipatic regions, within the FRs zone (Kabat E.(1991) Sequences
of proteins of immunological interest, Fifth Edition, National Institute of Health), only

>5  these murine residues will be mutated by those of the human sequence at the same
position.

Those residues in the mouse framework responsible for the canonical structures or
those involved in the Vernier zone can not be mutate, because they could have a
significant effect on the tertiary structure and to affect the binding site. Additional

30 information about the substitutions in the tertiary structure, could be obtain, doing a
tridimensional molecular model of the variable regions.

Cloning and Expression of humanised IOR C5 antibody into NSO celis.
After doing PCR overlapping to get mutations and humanised VH and VK, the

obtained genetic construction corresponding to IOR C5 by humanisation of T cell



Those residues in the nouse framework responsible for the canonical
structures or those involved in the Verhier zone can not be nutate,
--because they could have a significant effect on the tertiary structure and
to affect the binding site. Additional 30 information about the
substitutions in the tertiary structure, could be obtain, doing a
tri di nensepiepesnwiareutlanedrooiel eXprehsionavécidiseinr agsionler vahyosnygsedchdor the

Expression of humani sed |,OR C5 ant.i body int.o Q | s. After .doi | R
over | appi MBS e, Ol FURE R a iR, G B TPl p PSR S VEE e i <
const r uct pRE469D I £ UBUHMY-PAHUEE4 CT hbytransTagticrabf eesf g&néglihtoe R ReAs
were cloned into expression vectors in a simlar way as used for the

expr essi omasfdartee i hgxastly cthensabedgongitienglithgt e drevicgglyngeptrizad der the
CoSVkhu- PAGAG22 and CSVhhu- PAHA604. The transfection of these genes into
Was

NSO cel | s one in exactly the same conditions that we previously
descri bedobtaintent cfhsimeyle cclaaini Bodyagrienti Coastructioni agd eexprassiohvof the
fragnent. nstruction and expression of the scFv. The strategy includes a

first anp¥$t¥-cation using FOR which nodify VH and VL sequences, including

the endonmed adeesyy GRdides! 'a0Rrst! ARplificatieh Oding PPERE PiBR Eitmn VA OaN@oyor s.
The anplification used designed oligonucleotides on the exact’ sequence.
Af ter anpseduenaes. inplkdingr thebeadenupleasesalestristion fsited tandode gesthedexuressieme

di i et ] . The.,. f t i fi d
o b T dite TR PEBE AR B ER o PR PN RS e S aBtdrene o
expr essedAfidr dmplifging, tHeoldralen gegicndanpuofitdd anedivedsed withthé kerrespormding on

process of the protein fromthe producer cells, a rupture process by
ul t r asoun@stristioniengymesd Tine PYAFagments aee @é‘ﬁﬁ‘?%taé‘dt keated|taphe exiession

i nsol ubl ti ﬁ,%g‘@i I ; =Yg r resfs
nitro- ceﬁélcjclﬁ%gé L’farigrhs er aﬁgﬂgsé?f% eﬁﬁh%@s}’ %g} tg ?%ﬁ%g%%&r i @P?—gt ?g'ﬁ cf)(?ﬁitvﬁpég
protei n ionventioreal nuethodlsy a process which includes: (1) 20 separation of

t he solubl e and, i nsoluble material b | trasound and ntrifugation, (
Wish: I TBWNAGRET e erasestrdna meoel i FErpaHerrositgR aHIBPasoRE of
urea. Fr omrasobatdid ding, B4 fris Possio RIBESratd1treDsALBIeNamY irdiclitlé tactions
chromat ography to netals ions. Later, the protein is renaturalised agai nst

buf fer. Emphey SDExpehpeeyRMidpt alesepborssist welschiitferGeliulasgodiepater and

antibody. yestern blot.

Partial purification of the protein is carried out by a process which includes: (1)

20  separation of the soluble and insoluble material by ultrasound and centrifugation, (2)
Wash in low molarities of urea and solubilization in high concentrations of urea. From
solubilized material, to purify the protein by affinity chromatography to metals ions.
Later, the protein is renaturalised against buffer.
Examples

25 Example 1. Obtainment of the Chimeric monoclonal antibody.
The VH and VK cDNAs were obtained from RNA extracted from the hybridoma
producing the monoclonal antibody IOR C5 using reverse transcriptase enzyme. The
specific primers used were:
For VH:

30 5 AGGTCTAGAA(CT)CTCCACACACAGG(AG)(AG)CCAGTGGATAGAC 3’
For VK:
5'GCGTCTAGAACTGGATGGTGGGAAGATGG 3



The VH and VK cDNAs were obtained fromRNA extracted fromthe hybridona
produci ng the nonocl onal antibody | OR C3 using reverse transcriptase
-~enzyme. The specific prinmers used were: For VH. 30
5' AGGTCTAGAA( CT) CTCCACACACAGH AG) ( AG) CCAGTGGATAGAC 3 For WK
5' GCCGTCTAGAACTGGATGGTGGGAAGATGG 3' 8 The ADNc of the chains VH and VK were
anpl i fi edlThsARNol Yeecshmies Yhband Méawereoamp(ifGRusika polYagrass ghainasection

enzynmne, sin ecifjc prinmers ECORV/NHEI. restriction si nd
Eear ST YR TR PoNEdtRhE T o S08 el s o Ripper S oEGoRUVEE T e
1: 5" CCreéhalicAtEAd AT HabHTORNYESRECISE MICTT R spédifigpninereatedevese:

5' TGGEGTCGAC( AT) GATGGEE( GC) TGTTGTGCTAGCTGAGGAGAC 3'  For VK 10

ai gonucIFéHtV"d'e 1. 5' GGGGATATCCACCATGAGEH GT) CCCC( AT) ( GA) CTCAG( CT) T(CT) 3"
ai gor_}uclgﬁgdrgj@e?dﬁdé'1AGCGTCGACTTACGTTT( TG ATTTCCA( GA) CTT( GT) GTCCC3'  The
PCR products were cloned in TA vector (TA cloning kit, Invitrogen). Twelve
i 5 i ndepen @3B GATMESCASCA T eGUERsEAT b G AETBLCheThed disi ng T7 DNA Pol
(Phar maci Q) . ThquYlai lai_ld VK sequences have high relation with the sub-group
2 of Kabaf9°"Hr&? 9G4 chai n was di gested ECORV/ NHEI and VK, ECORV/ SALI, and

cloned i 5 TBASHBCE THERIEEE GG UMGENG VEOTRPET BAGERGA8se vectors
were donated by 20 Sherie Mrrison (UCLA, California, USA), and they are

used for fafe/Kmmunogl obul i nes expression in nanmalian cells. The PAH 4604
vect or, has .| lad jqauman constant region 1gGl and the PAG 4622 has human
Ck (I\Ic?velaé“%dedcmt%etbgﬁgc;r' t he expression of antibody nol ecul es using variable
regi ons gem8@Gad AACCACICATBASES (GTaCEC@ACH{@GA)CTGAGICTEF(QT3Col ona et al
Journal of, | nmu oI.ogi cal 25 Methods, 152 (1992), 89-104) The resul tant
const r uctPERUSRAAEL oni g 1 OR C5

5 AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC3’

The PCR products were cloned in TA vector (TA cloning kit, Invitrogen). Twelve
15 independent clones were sequenced by dideoxy method using T7 DNA Pol

(Pharmacia). The VH and VK sequences have high relation with the sub-group 2 of

Kabat.

Then, VH chain was digested ECORV/NHE! and VK, ECORV/SALI, and cloned in

PAH4604 and PAG4622 for VH and VK respectively. These vectors were donated by
20 Sherie Morrison (UCLA, California, USA), and they are used for the
immunoglobulines expression in mammalian cells. The PAH 4604 vector has
included human constant region 1gG1 and the PAG 4622 has human Ck (Novel
vectors for the expression of antibody molecules using variable regions generated by
polymerase chain reaction., M. Josefina Coloma et al, Journal of Inmunological
Methods, 152 (1992), 89-104) The resultant constructions after clonig IOR C5
regions were VHC5-PAH4604 and VKC5-PAG4622.
NSO cells were electroporated with 10 ug of the chimeric vector C5VH-PAH4604 and
10 ug of C5VK-PAG4622 and linearized by digestion with Pvul. The DNAs were

(3]
v

mixed together, ethanol precipitated and dissolved in 25 ul water. Approximately 107
30 NSO cells were grown to semi-confluence, harvested by centrifugation and
resuspended in 0.5 ml DMEN together with the digested DNA in an electroporation
cuvette. After 5 minutes on ice, the cells were given a pulse of 170 volts and 960 uF
and left in ice for a further 30 minutes. The cells were then put into 20 ml DMEN plus

10% foetal calf serum and allowed to recover for 48 hours. At this time the cells were



regi ons were VHC5- PAHA604 and VKC5- PAGA622. NSO cel ls were el ectroporated
with 10 ug of the chineric vector C5VH PAH4604 and 10 ug of C5VK- PAG4622
-and linearized by digestion with Pvul. The DNAs were m xed together,

et hanol precipitated and dissolved in 25 ul water. Approximtely 107 30 NSO
cells were grown to sem -confluence, harvested by centrifugation and
resuspenckdaisltribnteﬁi Entmﬂa %/Ewellqzjeﬁelsaand/visellectim mibdjest apblBHNADMEAM 10% foetal

el ectropo i on were gi vengoa

T oe of EtsTim JOhTl i TS a ol ek e visie it e YRtk

The cel | sqawrigtdrhen put into 20 mM DMEN plus 10% foetal calf serum and
allowed to recover for 48 hours. At this tinme the cells were 9 distributed
into a 96TN&WPIesgscet ek chimpriepatibedie immbte UMedipp PedvglBNVERaNDG fpastactegal f
serum. 10 d 1) fiegt i I

oyes 10 Qa Melscredhirod bIEISA' MoRHRESFAE LRI Terd) Eodh Wk BB
wel | s comtwanan ngamraaschresh esbeoﬁlwrﬁaram@)n@d&anrwdshy\gEWItSAPBITcr(pmmstpé‘iate

I [ | d i - fii
Loy ATt TeTEa renige et g O B SBiean 20 o s bl PR BRRAIRY 75206
Tween 20, themgné&ont%m%ﬁdu%ﬁqsf‘é& HE GvdredAdtB S &pahcﬁ hﬁcv&hﬂé v%lf‘fo?"ﬂ'hﬁgr at

transfectants were ad to eac mcrotitter wel for hour at
wel |'s vverfé7°Wa§h1@dwajls werB®Rshrd mtmaaﬁeamw@uaeaﬁ@sobamga@m@iad gpet

anti - . c CI d n n.

F orpelat (a1 BPREme Kelhe: Rk " cBRRS SReFreT here St "dnd IRERRAEY 3t foT
subst r at eenipgratere donbaemag. dihet wen:t awnraetheddwdshékl with BPBST muntesulistate
absor bance at 405 nm was neasured. Exanple 2. Obtai nrrent of dlffe nt

ver si ons BffefreniiaRg distansiripineiaddec: Affera{4 MiruteerhehsofkrnrEat fdy &m

conpar ed \x)%g heaslitgpn sequences dat abase, obtaining the nost hunman

honol ogi cal sequence with the IOR C5. Then the anphi patic regi ons or

possi bl e Bxample 2piQbtaésmentoédifterentiveesions ofthumanised artjbody. For VH,
mut at i ons nt r odyc ip.positions 10 and 17 the ami no acids ASP
20 anti” SERNEy U IndndRTHeR: ESpesiyareRs, es dostiued Wik HbaR SHREDrER.
were dongathya SRR fqatﬂlélrﬁgst Hifrh&Y9 hBRio&YiSal kedlénde withaRd IOR g5a fi rst
PCR and the results o hese PCR were overlwed in a second PCR usi ng 2

and 4 pri hegrsthe amesirasiedaaipns Lramasstiie Tr el s, prEggtermined imyfsang
Schel |, ‘]VK r%lgﬂgnbor g,
For VH, mutations were introduced in positions 10 and 17, and the amino acids ASP
20 and SER by GLY and THR respectively, were substituted. These mutations were
done by PCR overlapping, using primers 1 and 2, 3 and 4 in a first PCR and the
results of these PCR were overlapped in a second PCR, using 2 and 4 primers,
whose sequences are the following: (Kamman, M., Laufs, J., Schell, J., Gronemborg,
B. Rapid insertional mutagenesis of DNA by polymerase chain reaction (PCR).
25 Nucleic Acids Research 17:5404,1989).
Primers for the mutations 10 and 17 of the heavy chain.
Primer 1:
5 GAGTCAGGACCTGGCCTGGTGAAACCTTCTCAGACACTTTCACTCACC 3
Primer 2:
30 5 TGGGTCGAC(AT)GATGGGG(GC)TGTTGTGCTAGCTGAAGAGAC 3’
Primer 3:
5 GGTGAGTGAAAGTGTCTGAGAAGGTTTCACCAGGCCAGGTCCTGACTC 3
Primer 4:
5 GGGGATATCCACCATGGCTGTCTTGGGGCTGCTCTTCT 3



B. Rapid insertional mutagenesis of DNA by pol ynerase chain reaction (PCR).
25 Nucl ei ¢ Acids Research 17:5404, 1989) .10Priners for the nutations 10 and
17 of the heavy chain. Primer 1. 5

GAGT CAGGACCTGGECCTGGTGAAACCTTCTCAGACACTTTCACTCACC 3" Primer 2: 30 5
TGGGTCGAC( AT) GATGGEGE( GC) TGTTGTGCTAGCTGAAGAGAC 3" Prinmer 3: 5

GGTGAGT G T BT TIGNBARGBTRHOAS CNEEECHEPAC PBASE QSN Cingr ingwr mutagons were

CUCATAT QAT GRCRTCROOERATRETEN, T dfo d ol be L PETB o3 AN,

were veritied Ei/ sequenci ng, new nutati1 ons were roduc hi's nut at ed
DNA, the wern mYAatarmnGLN! rsadufitating NABOS idnidohy A Jeapectidly. WEhe besiappihdaLY,
substituting ASN and LYS resgecti vely. The overl_appi ng{ _procedure was done
as the prRIoredireovas s Ag. IheHrerioua: P\ siePrEGe Vs Mytationsy wese seiliedcthg,

this new %Ur%égmgt {rﬁé‘n@@s%rﬁ@trjuﬁgoﬁ\é'é'%1lea_|1}\ﬂ%§erS descri bed for these

mut at i ons Primers tor the nutations 43 and 44 in the heavy chain.
Primer 1:THe pOAESTSIIECABBAAAABBAETEBAADESWVEGE3' 10 Priner 2: 5

A LU A R ™ ™ © ©

GCCGGATAT Qe AT GGCTGTCTTGGGECTCGCTCTTCT 3' For VK the nutations were done in

positions_ 15, 45éy 63 substituti n_? ILE _LYS and THR, by LEU, ARGy SER,
r espect i V&I GAGTHE GRABGAMARSACT BGARIGEATEY Bver | appi ng PCR as descri be

previ gusly;Ihe. sequences of the used prinmers are shown. The new genetic
construction was named 20 C5Vkhu. Primers for the mutation 15 of the |ight
chai n. 5 TGGGTCGAC(AT)GATGGGG(GC)TGTTGTGCTAGCTGAAGAGAC 3’

Primer 3:

5 CATCCATTCCAGTCCTTTTCCTGGAAACTG 3

Primer 4:
15 5 GGGGATATCCACCATGGCTGTCTTGGGGCTGCTCTTCT 3°

For VK the mutations were done in positions 15, 45 y 63 substituting ILE, LYS and

THR, by LEU, ARG y SER, respectively.

The mutations were introduced by overlapping PCR as describe previously. The

sequences of the used primers are shown. The new genetic construction was named
20  C5Vkhu.

Primers for the mutation 15 of the light chain.

Primer 1:

5 TTGTCGGTTACCCTTGGACAACCAGCC 3

Primer 2:
25 5 AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC 3°

Primer 3:

5 GGCTGGTTGTCCAAGGGTAACCGACAA 3

Primer 4:

5 GGGGATATCCACCATGAGG(GT)CCCC(AT)GA)CTCAG(CT)T(CT)CT(TG)GT
30 Primers for the mutation 45 of the light chain.

Primer 1:

5 GGCCAGTCTCCAAGGCGCCTAATCTAT 3

Primer 2:

5 AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC 3’



Primer 1: 5 TTGTCGGTTACCCTTGGACAACCAGCC 3' Prinmer 2: 2S 5
AGCGTCGACTTACGTTT( TG) ATTTCCA( GA) CTT( GT) &TccC 3'  Priner 3: 5

- GGCTGGTTGTCCAAGGGTAACCGACAA 3'  Priner 4:; 5

GGGGATATCCACCATGAGGH GT) CCCC( AT) ( GA) CTCAG( CT) T(CT) CT(TG GT 2?0 Priners for
the nmutation 45 of the light chain. Primer 1. 5

GGCCAGT CTOTRRAIGECGCCTAATCTAT 3' Primer 2: 5

AGOGTCGA " 3! i . 5
ATAATT AR MRS b BAGTRE ™ 11 Primer 3
GGGGATATGEAREATGAGH GT) CCOC( AT) ( GA) CTCAG( CT) T(CT) CT(TG GT  Priners for the

Pri mer 2.9 5CGREBTAIREAAEOT NP6 RTIREER A GACaH RGO 5C 160 (FIGhr 3.

o' TCATCEAH SGAEH M LteHEEEs the | 4 5
GBGGATATCCACCATGAGH GTI) CCCC( AT )(GA)dC?:ﬁTCAG(CT)T(CT) CI(TGQGI Al the
mut at i onsPnmerlverified by sequence. 1 The humani sed VK and VH were cl oned

into the ye P f.pl | owi ngs constructions were
obt ai nedyébﬁﬁA%gﬁﬁGwﬁ%%m&f The NSO cells were
el ectrop@@hedowi th 10 pg of the humani sed C5VHhu- PAH4604 and 10 pg of the

C5VKhu- PAG4622 These vectors were linearized with
AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC 3’

10 Primer 3:
5 TGATCCACTGCCACTGAATCTGTCAGG &
Primer 4:
5 GGGGATATCCACCATGAGG(GT)CCCC(AT)GA)CTCAG(CTT(CT)CT(TG)GT
All the mutations were verified by sequence.

15 The humanised VK and VH were cloned into the vectors PAG4622 and PAH4604,
the followings constructions were obtained, C5Vkhu-PAG4622 and C5VHhu-
PAH4604.

The NSO cells were electroporated with 10 pg of the humanised C5VHhu-PAH4604
and 10 ug of the C5VKhu-PAG4622. These vectors were linearized with PVUI

20  digestion.

The electroporation and detection of the clones expressing humanised antibody IOR

C5h were identical to the previous described for the chimeric antibody.

Example 3. Construction of the single chain Fv fragment:

Construction of the scFv fragment (VH-linker-VL), from variable domains (VH y VL) of
25 IORC5 mAb. Cloning into expression vector to express in E.Coli.

Procedure (a). Construction of the scFv.-

The strategy has a first round of amplification by PCR, modifying sequenced VH and VL

regions, including restriction endonucleases sites to cloning into the expression vectors

pPACIB.7plus and pPACIB.9plus. In the amplification, the oligonucleotides designed
30 under the exact sequence are used.

Heavy Chain:

4066: EcoRV-FR1-VH

5 .GGGATATCTGAGGTGCAGCTTCAGGAGTCAGGA. .3’

4255: EcoRV-FR4-VH



20 digestion. The el ectroporation and detection of the clones expressing
humani sed anti body 1OR C5h were identi¢al to the previous described for
~the chineric antibody. Exanple 3. Construction of the single chain Fv
fragnent: Construction of the scFv fragnent (VHIlinker-VL), fromvariable
domains (VHy VL) of 2 IORCS mAb. Cloning into expression vector to
express imN.CAGHATAPCECAGASAGAGTCAGCAGAGDACES.3t he scFv. The strategy
has a flrld¢ Cﬁﬁﬂ&'Of anplification by PCR, nodifying sequenced VH and VL
regi ons, H 'g restriction endonucl eases sites to cloning into the
expr essi @938eskbFBR1PRACI B. 7pl us and pPACI B. 9plus. In the anplification,

t he ollgonucleotldes desi gned _30 under_ the exact sequence are used. Heavy

Chai n: 4066GCHEHeERALFRT AVGCACAGSAGATOFACAIECAGS KEAEGAGTCAGEA. . 3" 4255:
EcoRV; FR4\E. Féﬁatf FREARGATATCGCAGAGACAGTGACCAGAGTCCC. . 3 Li ght Chai n:
2938: “Sal T~ CGACGATATCCAGATGAC( AC) CA( GA) ACT(AC) C. . 3' 2935:

Aﬁa | - FMAVLGGGC@GCW - UST(gmmﬁéGC)rTGG\mTGGT 3" After anplifying
t he regians, Were,url I ed an | gested VH n The
DNA fragmﬂrsam@rwnsdhrefreéwna%ndvqrﬁgoatr@& vt dgsats s @ﬁ(%’@éﬁband PPk
pPACI B. 7 t By S | r | The
plasmd p | B. @%I gé@l( sfpénﬁﬁfzﬂée erg ggﬁﬁ)&r‘(? étmoég ra?%f a\}élﬁ’ilt1 hg?éggigogous R

pr ot ei ns pRARIBe7 mesiesechors, pqucnsgedgeateﬁ with restridtion ezyemésd cont ai ns

(1 Ty pbopiTh PIosEi BRAC RS ool BeborbiipRproGer, BAEIPBPLE GRS
peptide (V\m?ﬁ%dc‘ﬁ’@iéeésﬁ% MpressedR) £2BH Phid PIRIid &ﬂﬁ&%@ég@éto@y Reghedtdes

codified In rotelnsC-termnaI to help in't purification of
this protget rth(e@awwwgd&mcnows Btomotermasweaer@yptﬁpnaﬁé SQMU&?H%FOF signal

&?Qgﬁgg[‘cpgpfgeA@Wﬁ%e‘éﬂ%hé‘&?&'nr}ﬁier p@& &On(fjﬁél?cﬂ\ ery et %(I: 15@593%’%’ d&%am
composed by 6 hystidines codified in matures protein's C-terminal to help in the
15 purification of this protein (Gavilondo, J.V. et al. Proceedings of the IV Annual
Conference on Antibody Engineering. IBC Conferences Inc. Coronado, CA.
December 8-10, 1993).
The plasmid pPACIB.9plus (Figure 1) is modified to express in the cytoplasm
heterologous proteins whose genes are expressed in E.coli. This plasmid contains
20  regulatory sequences to get the following functions: Promoter sequence (tryptophan),
27aa fragment derived from IL-2h for getting efficient expression of the protein, and a
domain of 6 hystidines codified in matures protein's C-terminal to help in the posterior
purification of this protein (Gavilondo, J.V. et al. Proceedings of the IV Annual
Conference on Antibody Engineering. IBC Conferences Inc. Coronado, CA.
25 December 8-10, 1983).
The PCR reaction's product was used to transform the competent E.coli cells (strain
MC1061), which were plated under solid selective medium and grown at 37°C. To
select recombinant vectors, a bacterial colonies were inoculated in liquid medium and
extracted plasmid DNA from this culture (Molecular Cloning, A Laboratory Manual,
30 second edition,1989, Sambrook, Fritsch and Maniatis). The plasmid DNA was
digested by EcoRYV, Sall/Apal, Xhol/Apal according cloning step, after applying under
agarose gel and visualised with UV light, the recombinant clones were select
between the clones with digestion pattern of two bands, one of them corresponding

to pPACIB.7 and 9plus (approx. 2.9kb), and the second to the expected domain



The plasm d pPACIB.9plus (Figure 1) is nodified to express in the cytoplasm
het er ol ogous protei ns whose genes are expressed in E.coli. This plasmd
.contains 20 regulatory sequences to get the follow ng functions: Pronoter
sequence (tryptophan), 27aa fragnent derived fromlIL-2h for getting
efficient expression of the protein, and a domain of 6 hystidines codified
i n mat ur gapproat 920pb UH ernVbay 720phefqy the sbEvpossreMdrdonmalni fhiec aisieatiorof
this protejn (Gavilon Proceedi ngs of the IV Annual

Conf er encEEHIF Nﬁ‘t‘i"ﬁ%ﬁse% %Qﬁ%@eqq%@'%nf erences I nc. Coronado, CA.
Decenber Fﬂ'bé@dur%g(%§)EXJ@@SIB%er‘%ﬁQtIh@Céh FHtﬁ’QiHEB fMaR Vasiatid @oﬁw%ﬁ‘ﬂgéﬁ’ésﬁbf he

conpetent E. coli ll's (strain 61), were pl ated under
sel ect i véolﬁ%eﬁﬁtma%md grown at 37C To sel ect reconbl nant vectors,
bacterial_ col

DA | FomRar ST ol e, Eabrers ranshrahe T B RO VIR ATY mufishes % qg@vcﬁ}?&" |

edi tion, 9&hd §éﬁ@ref9<9kess":drl tlﬁs‘if%%ﬂg rh@@n‘n%’ida?ﬁ pIJshﬁxd@'éfb?é’&t@d DNA(a‘f"a@aswally
di gested by EcORV, Sal al according cloning step,

appl yi ng tnﬁd@cﬁoma@anb@éd@éa eeTE gmwamlgelw wiediroNL B) gith, amn@ﬂm@mm-am

one of t Rur o6 raRmLHSRe MBS GRE FdlSiy ARF b eE XA R sMifeffC™
second t arfdhiacesaedt iog 3dmaam31°c (Pupei, Othe S2098sid dIrth¥lprstel? Wads fratuckhe
scFv). For VH domain the insertion orientation was checked by DNA

sequeiici rRfding ecldguaubiufe petasingplassylicracd (isdwstor af E\ectﬁymtopban arersatern).ohe

vari abl e e i I

{rana or MAEEree RS SarBblesgRPS AasaiiE oBlid T’ Indreated that'g botein
expr essi @i, appsdxighateip of EZ8KTIH rsaébtpraémd@e:smbegtceddlnbnéam tthmr;paéémand he
reconbi nant bacteria were grown in li i npicillin

over ni ghtracipn dorcthersQRiaiiuplar of aPAGB p%aad .an'&fjpattzavfmdr ﬁo&é'we e%ﬂqrunal@ent
cont ai ni ng,RIYY %'P'ACIB |@§dwhf&ﬁug ﬁﬂeéé/e@.mﬁ%mn%éi%veéﬁh%m%hef kGEFI ON

of the protelnwasm 10 a to the culture beta-indolacrylic acid
(i nduct orbasteriaheproteipt ﬁpﬂamqnstra’(ﬂdeﬂ)roumhea \Weateysi gobf(Matecsambliesingn ASDS

pol i acryil am I % ,i.ngdi e t £ ot of ap t.el.y of
Dokon 1 & heboraboefeDudl stEdhe eORE Tobe By S RB R P AREME R G
for the conshfiserhisiapiedpRAGLBIt AYairsstafub fraghdbaf hard JoomMdhenderambhoant
cl one in pPACI B. g?l us, which is expressed in TGL in between 6-11% of the

total 1 bugiied; et grspetan crqrrwﬁgtt@a@%\ﬂom%@% a Vestern bl ot
(Mol ecul g, {thB1d B90bfention of the scFv from bacterial cultures, renaturalisation and

20  recognition assays to antigen.
Procedure (a). Extraction and renaturalisation of the scFv of IOR C5 from
recombinant clone in pPACIB.9plus.-
In the extraction process of the protein from the producer cells using rupture
ultrasound process, that allowed to separate soluble and insoluble fractions,
25 combining with SDS-polyacrilamide electrophoresis gels, transferred to nitro-cellulose
and Western blot, evidenced that the protein remains in the insoluble bacterial
fraction.
Under these circumstances the protein was partially purified in a process including
the followings steps:
30 (1) separation of the soluble and insoluble material by ultrasound and centrifugation,
(2) wash in low molarities of urea (2 M) and
(3) solubilization to high molarities of Urea (6 M).
From the solubilized material, the protein is purified in affinity chromatography to

metallic ions and renaturalised against buffer solution.



Laboratory Manual, second edition de 1989, by Sanbrook, Fritsch and
Mani atis) with an antisera obtained inirabbit against Fab fragnent of
. C5 Mab, and immuno- purified, that this protein corresponds to scFv of
C5. Exanple 4. Obtention of the scFv from bacterial cultures,
renaturalisation and 20 recognition assays to antigen. Procedure (a).
Ext r act i ofroarduree(at Bindingatsayrtodfimbbe csltfof the ScER-IORES ragnremt.onbi nant
clone in (gFi | B.9plus. In the extraction process of the protein fromthe
producer ¢®!I™®Xising rupture ultrasound process, that allowed to separate
sol ubl e arwk i BN Ulkefe T OBELINGNS fron? S CRABI Mg |nthiiibiSEa PRbkRENdr arviess
el ectrophoresis gels, transferred to nitro-cellul ose and Wstern blot,
evi dencecRdgi@cardirorpe gedilinerwasigrwn i L medoiniiskppleatarded atith 10%ddavere

et ud ngoothserTE a7 Gan & B0 Bof R oRTPLIMR nlaRH hibBneh Al 7

i nsol ubl gTrmirgan akll hje WveFaassamds aBdapentdntfdlgati on, (2) wash in | ow
nolarities of urea (2 M and (3) solubilization to high molarities of Uea
(6 M. Froifseneelsdneniwereearandt &t FaiMI (1889 psuprismentedpyith 11 Hoving fioelat y
chr omat oy gphvattarecnetal lic ions and renaturalised against buffer solution.
14 Procedure (b). Binding assay to tum)sur cells of the scFv-1ORC5 fragnent.
Cel | |inekhe The stspessmeseweltst ikeddof t@ncgémi o RES| conlaoingi1de Mibwoin af .
SW048 adenocarci nong cell line was grown | - 15 nedi suppl enented. wi th
0% b VTR A ot B she e RSiod VAt addbctin el o TR B WP Sihan
| i mphore)inand dugty e 4if dOHABB BBLIs hhd GikeWah adesGrb-Afeti@tRt (Ve sMid! 5.
These cell lines were grown _In RPM 1629 sgzppl emented with 10% bovi ne
foetal gJBiNYtga@NgMydrateddnddS by ddpainsitemd ingllve thie sells werelpwceesed.msing
PBS cont g < 1N 10 bovine serum 10 ul of cell suspension was
added to%ﬁtﬂ%‘é@&#ﬂg@??%@é were dried in the dusty free air during 3
hour s andlHe eetivitynobceForiORES Heagmher(tlwad detémmtined,using nmmuirexytcamemistry

hydrated in TBS by 10 minutes. Finally, t cells wer , in
i %mngcytéféﬁér“pggr} &nr&wgggaero%dasle ecthque.h'Fhe cellsswere Fnc Bg’?eedsgl?rcling gﬂou?s
at 37°C with single chain Fv IOR C5, followed by incubation with anti Fab serum and

I OR
I OR

with an anti-mouse peroxidase conjugated (HRPO), each one for 30 minutes at room

temperature. The localisation site of the peroxidase were visualised with solution

which contains 5 mg of 3-3 diaminobencidine, 5 m! of TBS and 5 pl of H,O,, 30 %.
20 Between incubations, the slides were washed with cold TBS.

After introducing in water, the slides were contrasted with Hematoxilline of Mayer and

Canadian Balsam was added. Each experiment included positive and negative

controls.

The immunocytochemistry studies revealed that this fragment is only positive to

[2%)
r

SW948 cell line, that showed a moderate labelled comparing with the complete Mab,
demonstrated a specific recognition of the scFv |ORCc5 to this cell line. The label was
associated to the membrane and cytoplasm compartment in the malignant colon
cells.

Brief description of the Figures.

30 Figure 1: Shows the genetic construction of the plasmid pPACIB.9plus, which
is a modified plasmid to express fusion proteins in the cytoplasm of E.coli. This
plasmid contains regulatory sequences to get the following functions: Promoter

sequence (tryptophan), 27aa fragment derived from IL-2h for getting efficient



The activity of scFv IORC5 fragnent was determ ned using

i munocytochernistry 1~ assay, trough iltAmunoper oxi dase techni que. The
.cells were incubated during 2 hours at 377C with single chain Fv 1 OR C5,
foll owed by incubation with anti Fab serumand wth an anti-nouse
per oxi dase conj ugated (HRPO, each one for 30 mnutes at room tenperature.
The | ocal éxdession of the prloteineanse raddrdaiseofehistidgings abiiied imindtuso pudteiors C-

R L A A R
introducing in water, the slides were contrasted with Hematoxilline of

Mayer and Canadi an Balsan1was added. Each experinent included positive and
negative controls. The i mmunocytochem stry studies revealed that this

fragment is only positive to 2 SW48 cell |line, that showed a noderate
| abel | ed conparing with the conplete Mab, denonstrated a specific
recognition of the scFv 1ORc5 to this cell line. The | abel was associ ated

to the menbrane and cytoplasm conpartnent in the malignant colon cells.
Brief description of the Figures. 30 Figure 1. Shows the genetic
construction of the plasmd pPACIB.9plus, which is a nodified plasmd to
express fusion proteins in the cytoplasmof E.coli. This plasmd contains
regul atory sequences to get the follow ng functions: Pronoter sequence
(tryptophan), 27aa fragnment derived fromlIL-2h for getting efficient
expression of the protein and, a domain of 6 histidines codified in mature
protein's C termnal to be used during the purification of this protein.
16 SEQUENCE LI STING <1 1 0> CENTRO DE | NMUNOLOG A MOLECULAR MATEO DE ACOSTA
DEL RIO Maria Cristina (Applicant only for United States of Anmerica)
ROQUE NAVARRO, Lourdes Tatiana (Applicant only for United States of
America) MORALES MORALES, Alejo 10 (Applicant only for United States of
Anerica) PEREZ RODRI GUEZ, Rol ando (Applicant only for United States of
Aneri ca)



AYALA AVI LA, Marta (Applicant only for United States of Anerica) GAVI LONDO
COALEY. Jorge Victor (Applicant only fop United States of America) DUENAS
. PORTO, Marta (Applicant only for United States of Anerica) BELL GARCI A,
Hanssel 20 (Applicant only for United States of Anerica) RENG FO CALZADO,
Enrique (Applicant only for United States of Anerica) |ZNAGA ESCOBAR,

Nor mando (Applicant only for UBEQUENSEALSSING America) 25 RAMOS ZUZARTE,
Mayra (Applicant only for United States of Anerica) 'O <120> ANTI BODI ES AND

FV FRAGVENT o REENFNZbEENINNGEN k@b ReusdR0> Cl M <140> PCT/ CUOQ 00004 3
<141> 2000-11-16 <160> 14 40 <170> Patentin Ver. 2.0 <21 0> 1 <21 1 > 6

<212> PRT <21W&%ﬁﬁé§i{ﬁ?§% N <222> (1)..(6) i <223> CDRL
'Cl'];r T:sEnH_IE_,rA;)/XA@ A N RSSOV .fl ri%a&%@ scFv FRAGVENT <400> 1 Ser Al a
ROQUE NAVARRO, Lourdes Tatiana
(Applicant only for United States of America)
MORALES MORALES, Alejo

10 (Applicant only for United States of America)
PEREZ RODRIGUEZ, Rolando
(Applicant only for United States of America)
AYALA AVILA, Marta
(Applicant only for United States of America)

I3 GAVILONDO COWLEY, Jorge Victor
(Apphicant only for United States of America)
DUENAS PORTO, Marta
(Applicant only for United States of America)
BELL GARCIA, Hanssel

20 (Applicant only for United States of America)
RENGIFO CALZADO, Enrique
(Applicant only for United States of America)
IZNAGA ESCOBAR, Normando
(Applicant only for United States of America)

23 RAMOS ZUZARTE, Mayra
(Applicant only for United States of America)

30 <120> ANTIBODIES AND FV FRAGMENT RECOGNIZING ANTIGEN IOR C2.

<130> CIM
<140> PCT/CUQ0/00004
<141> 2000-11-16
<160> 14

40 <170> Patentln Ver. 2.0
<210> 1
<211> 6
<212> PRT

15 <213> mammalian
<220>

<221> DOMAIN
<222> (1)..(6)



15 <210> 2 <211> 16 <212> PRT <213> mammalian <220> <221> DOVAIN
<222> (1)..(16) <223> CDR2 OF THE HEAVY !CHAI N RECOVBI NANT ANTI BODY AND scFv
~FRAGVENT <400> 2 20 Tyr Ile Ser Tyr Asn Ay Thr Thr Ser Tyr Asn Pro Ser Leu
Lys Ser 1 5 10 15 <210> 3 <211> 9 <212> PRT <213> mammlian <220> <221>
DOVAI N =0 <222> (1)..(9) <223> CDR3 OF THE HEAVY CHAIN RECOVBI NANT

ANTI BODY 890> £ER/ CRAGTENTA A QA8 RESOMEBINAGTIANMFIGORAYAND scPheRAGKREN/T 1 5
<210> 4 <211>16 40 <212> PRT <213> mammal i an <220> <221> DOVAIN <222>
(1)..(16) 4<£@®3> CDRL OF THE LI GHT CHAI N RECOVBI NANT ANTI BODY AND scFv
ERAGX&EI\IT SAQOPTH AwsTrSelis Ser G n Ser Leu Leu Asp Ser Asp Gy Lys Thr Tyr

eu Asn 1 5

<210> 2

1o <211>16
<212> PRT
<213> mammalian

<220>
15 <221> DOMAIN
<222>(1)..(16)
<223> CDR2 OF THE HEAVY CHAIN RECOMBINANT ANTIBODY AND scFv FRAGMENT

<400> 2
20 Tyr lle Ser Tyr Asn Gly Thr Thr Ser Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 3
25 <211>9
<212> PRT
<213> mammalan
<220>
<221> DOMAIN
30 <222>(1)..(9) <223> CDR3 OF THE HEAVY CHAIN
RECOMBINANT ANTIBODY AND scFv FRAGMENT

<400> 3

Asn Asp Glu Arg Ala Trp Phe Ala Tyr
a3 1 5

<210> 4

<211> 16

40  <212> PRT
<213> mammalian
<220>
<221> DOMAIN
<222> (1)..(16)
43 <223> CDR1 OF THE LIGHT CHAIN RECOMBINANT ANTIBODY AND scFv FRAGMENT

<400> 4
Lys Ser Ser GIn Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn
1 5 10 15



15 10 15 ~O 18 <210> 5 <211> 7 <212> PRT <213> manmmalian <220> <221>
DOVAI N <222> (1)..(7) to <223> CDR2 OFIFHE LI GHT CHAI N RECOVBI NANT
. ANTI BODY AND scFv FRAGVENT <400> 5 1 ~Leu Val Ser Lys Leu Asp Ser 15 <210>
6 20<211> 9 <212> PRT <213> manmalian <220> <221> DOVAIN <222> (1)..(9)
<223> CDR3 OF THE LI GHT CHAI N RECOVBI NANT ANTI BODY AND scFv FRAGVENT 30
<400> 6 Trp Gn Ay Thr H's Phe Pro Hs Thr 1 5 35 <210> 7 <211> 30
<212> PREK240>§213> manmal i an <220> <221> DOVAI N

<211>7

<212> PRT

5 <213> mammalian

<220>
<221> DOMAIN
<222> (1)..(7)
1o <223> CDR2 OF THE LIGHT CHAIN RECOMBINANT ANTIBODY AND scFv FRAGMENT

<400> 5
15 LeuVal Ser Lys Leu Asp Ser
1 5

<210> 6
20 <211>9
<212> PRT
<213> mammalian

25 <220>
<221> DOMAIN
<222> (1)..(9)
<223> CDR3 OF THE LIGHT CHAIN RECOMBINANT ANTIBODY AND scFv FRAGMENT

30

<400> 6
Trp Gin Gly Thr His Phe Pro His Thr
1 5

<210>7
<211> 30
<212> PRT
140 <213> mammalian

<220>
<221> DOMAIN
<222> (1)..(30)
43 <223>FR1 OF THE HEAVY CHAIN CHIMERIC ANTIBODY AND scFv FRAGMENT

<400> 7
Asp Val GIn Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn
1 5 10 15
30



<222> (1)..(30) 45 <223> FR1 OF THE HEAVY CHAI N CH MERI C ANTI BODY AND scFv
FRAGVENT <400> 7 Asp Val Gn Leu Gn @u%Ser Ay Pro Ay Leu Val Lys Pro
.Ser Gn 15 10 15 50 19 Thr Leu Ser Leu Thr Cys Thr Val Thr Ay Tyr Ser
lie Thr 20 25 30 5 <210> 8 <211>14 <212> PRT <213> mamual i an 10 <220>
<221> DOVAI N <222> (1)..(14) <223> FR2 OF THE HEAVY CHAIN CHI MERI C

ANTI BODY ANDes SEv LERNGNVENT h«X@DPhr&G Iy Tpr 3dréleAhg G n Phe Pro Ay Lys Ay Leu
Au Trp Met Gy 126 10 20 <210%59 <211> 3230<212> PRT <213> mamal i an
<220> <221> DOVAIN <222> (1)..(32) <223> FR3 OF THE HEAVY CHAIN CH MERI C
ANTI BODY AND scFv FRAGVENT <400> 9 ?0 Arg Ile Ser Ile Thr Arg Asp Thr Ser
Lys Asn GnoPhe Phe Leu Gn 1 5 10 15 Leu Asn Ser Val Thr Thr du Asp Thr

Ala Thr T3y Cys Ala Arg

<212> PRT
<213> mammalian

0 <220>
<221> DOMAIN
<222> (1)..(14)
<223> FR2 OF THE HEAVY CHAIN CHIMERIC ANTIBODY AND scFv FRAGMENT

15 <400> 8
Trp lle Arg GIn Phe Pro Gly Lys Gly Leu Glu Trp Met Gly
1 S 10
<210> 9
20 <211> 32
<212> PRT

<213> mammalian

<220>
25 <221> DOMAIN
<222> (1)..(32)
<223> FR3 OF THE HEAVY CHAIN CHIMERIC ANTIBODY AND scFv FRAGMENT

<400> 9

30 Arg lle Ser lie Thr Arg Asp Thr Ser Lys Asn GIn Phe Phe Leu GIn

1 S 10 15
Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys Ala Arg
20 25 30

<210>10
<211> 11
<212> PRT

40  <213> mammalian

<220>
<221> DOMAIN
<222> (1)..(11)
45 <223> FR4 OF THE HEAVY CHAIN CHIMERIC ANTIBODY AND scFv FRAGMENT

<400> 10
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala
50 1 S 10



20 25 30 <210> 10 <211> 11 <212> PRT 40 <213> mammal i an <220> <221>
DOVAI N <222> (1)..(11) 45 <223> FR4 OF Z’HE HEAVY CHAI N CH MERI C ANTI BODY
.AND scFv FRAGVENT <400> 10 Trp Ay Gn Ay Thr Leu Val Thr VvVal Ser Ala sO
15 10 20 <210> 11 <211> 23 <212> PRT <213> nmammlian <220> <221>
DOVAI N 10 <222> (1)..(23) <223> FR1 OF THE LI GHAT CHAI N CHI MERI C ANTI BODY
AND scFv FRAGMENT <400>11 i Asp Trp Trp Met Thr G n Thr Pro Leu Thr Leu
Ser Val Thr Leu Ay 1 5 10 15 dn Pro Ala Ser Ile Ser Cys 20 20 2; <210>
12 <211><Af%> 19212> PRT <213> mammal i an <220>

<211> 23

s <212>PRT
<213> mammalian

<220>
<221> DOMAIN
0 <222> (1)..(23)
<223> FR1 OF THE LIGHT CHAIN CHIMERIC ANTIBODY AND scFv FRAGMENT

<400> 11
13 Asp Trp Trp Met Thr GIn Thr Pro Leu Thr Leu Ser Val Thr Leu Gly
1 5 10 15

Gin Pro Ala Ser lle Ser Cys
20

<210> 12
<211> 15
<212> PRT
25 <213> mammalian

<220>
<221> DOMAIN
<222> (1)..(15)
30 <223> FR2 OF THE LIGHT CHAIN CHIMERIC ANTIBODY AND scFv FRAGMENT

<400> 12
Trp Leu Leu GIn Arg Pro Gly GIn Ser Pro Arg Arg Leu lle Tyr
1 5 10 15

33

<210> 13
<211> 32
<212> PRT
40  <213> mammalian

<220>
<221> DOMAIN
<222> (1)..(32)
45 <223> FR3 OF THE LIGHT CHAIN CHIMERIC ANTIBODY AND scFv FRAGMENT

<400> 13
Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Ala
50 1 5 10 15



<221> DOVAI N <222> (1)..(15) 30 <223> FR2 OF THE LI GHT CHAIN CH MERI C
ANTI.BODY AND scFv FRAGMENT <400> 12 Trp2lLeu Leu G n Arg Pro Ay G n Ser Pro
.Arg Arg Leu Ile Tyr 1 5 10 15 35 <210> 13 <211> 32 <212> PRT 40 <213>
mammal i an <220> <221> DOVAIN <222> (1)..(32) 45 <223> FR3 OF THE LI GHT
CHAI N CHI MERI C ANTI BODY AND scFv FRAGVENT <400> 13 dy Val Pro Asp Arg Phe
Ser Ay Ser Ay Ser Ay Thr Asp Phe Ala 50 1 5 10 15 21 Leu Lys Ile Arg
Arg Val Geuw LAk de @rgAnsyallGuA@ FluVab LEyIGIyTYal T@y3yr @@ 25 30 <210>14 <211> 17
<212> PRT <213> pmnmmalian 10 €820> <221> DEVAIN <222> (1)..(17) <223>
FR4 OF THE LI GAT CHAI N CH MERI C ANTI BODY AND scFv FRAGMVENT <400> 14 Phe Gy
Gy Gy Thr Lys Leu GQu Ile Lys Arg Lys Ser Thr Leu Thr 1 5 10 '15

<210> 14
<L211>17

<212> PRT
<213> mammalian

<220>
<221> DOMAIN
<222> (1)..(17)
<223> FR4 OF THE LIGHT CHAIN CHIMERIC ANTIBODY AND scFv FRAGMENT

<400> 14
Phe Gly Gly Gly Thr Lys Leu Glu lle Lys Arg Lys Ser Thr Leu Thr
1 5 10 15

Gly

30

40



20 25 30 Ay 40 CLAIMS 1. Reconbi nant anti body and single chain Fv fragnent
derived frommurine nonoclonal antibody2l OR C5 produced by the hybri donma

. deposited under nunber ECCC 97061101, wherein said reconbi nant anti body
has the Conplenentary Determ ni ng Regions (CDRs) of the antibody IOR C5
and human constant regions for |ight and heavy chains. 2. Reconbi nant

anti body according to claim21 wherei nCLAMMMSDRs sequences of the |ight and
heavy chains are the followi ng: 10 HEAVY CHAIN CDR1: SDYNMVH CDR2: Y I SY
NGTTSYNPSLKS CDR3: NDEKAWFAY LIGHT CHAIN i

CDRL: KSSQSLbrDS[P@‘C'BﬁMna@BahbédWaﬁdK&th &QRRSV fWgQwéﬁtTdéhxFeder'dnT murine

Reconbi nant anti body according to cl aifs is a chineric
anti body deri véﬁom@mﬁmntl@dmlﬁb%l%QFOMG%MWBW@W cepositeciunger 20

the CDRS and frw ﬁ@' %?6gnd§f‘|eav réﬁ s%“ gﬁ‘lb,nth (%rg?#bgigh%g%nthe

const ant regi ons o al ns, ere sal mewor K

am no acid seqt@mmp&n@éntaneDlemwmagd%gught (G S)Sofaﬂfé thbdd) |ORI 0F: and
HEAVY CHAANFRl: DVQL QESGPGLVKPSOTLSLTCTVTGYSI

T 25 FR2: W ROEPERY EQMBRRNHIRSI R sIoT RETakdrea oL MINASFEDTATYYCAR
FRA: WBQGTLVEVSAR e ddrnBihait B dfy! a ROMBRIE iV WAZRAR theCDRs sequences of

the light and heavy chains are the following:
10 HEAVY CHAIN
CDR1:SDYNWH
CDR2.YISYNGTTSYNPSLKS
CDOR3:NDEKAWFAY
LIGHT CHAIN
s CDR1:KSSQSLLDSDGKTYLN
CDR2: LVSKLDS
CODRI:WQGTHFPHT
3. Recombinant antibody according to claims 1 and 2 which is a chimeric
antibody derived from murine monoclonal antibody IOR C5 which contains
20 the CDRs and framework regions (FRs) of the antibody IOR C5 and human
constant regions of the light and heavy chains, wherein said framework
amino acid sequences of the heavy and light chains are the following:
HEAVY CHAIN
FR:DVQLQESGPGLVKPSQTLSLTCTVTGYSIT
23 FRZWIRQFPGKGLEWMG
FR3:RISITRDTSKNQFFLQLNSVTTEDTATYYCAR
FR&WGQGTLVTVSA
LIGHT CHAIN
FR:DVVMTQTPLTLSVTLGQPASISC
30 FRZWLLQRPGQSPRRLIY
FR:GVPDRFSGSGSGTDFALKIRRVEAEDLGVYYC
FR&:FGGGTKLEIKRKSTLTG



30 FR2: WLLQRPGSPRRLI Y  FR3: GVPDRFSGSGSGIDFALKI  RRVEAEDLGVYYC
FR4: FGGGTKLEI KRKSTLTG 23 4. Reconbi nant 2anti body according to clains 1 and

. -2 which is a hurmani sed antibody derived from nuri ne nonocl onal anti body

|OR C5 that contains point nutations in the framework regions of the heavy
and light chains for reducing its inmmunogenicity. 5. Humani sed anti body
accordi ng té. clRecordbinanic Bntizadyi actdrdiny torelaimk 1 raegi Dnghioh it hee hae@anyseahd
i ght chains any of the follpwn oint_ nmutations . H N. Position 10
ASP por GLY P t'gPS}‘. BFVEERTREY THIRE MPNSG Wa.?mt@ggﬁ\éﬁpgﬁ 13 £BRA N
44 LYS por QY pdintGrlit{adAkNn tResfrdmewolio rédibns RRIthé EdavPosid 1ight 4faiky JoPor
ARG | Position 63 THR por SER 6. Single chain Fv fragnment according to

claim 1, conpri"8d¥gng e iIMAYNSGEnFitysequences of the franmeworks and CDRs for

V'o 170 & sTe PuEioy g/ Sooif A finf jen eyt NiglelSs
G K G L E WM Ggias oRthe BeavyTaii Dyft Bainary 6 felfolwiny iv FuBtEND T A T
YYC

K
YCAR FR4:’_£@%'S§T_LVTVSA25 CDR1: KS SQ S LLD S DG KTY L N
CDR2: LVS KL D HAN'GTH F P HT LI GHT CHAIN 30 FRL: DWMIQTPLTLSVTLG Q

PAS | S C FRZ:PC}%‘OH-NQA@IPp& &P PRRLIY

Position 17 SER por THR

10 Position 43 ASN por LYS
Position 44 LYS por GLY
LIGHT CHAIN:
Position 15 ILE por LEU
Position 45 LYS por ARG

13 Position 63 THR por SER

6. Single chain Fv fragment according to claim 1, comprising the following

sequences of the frameworks and CDRs for the variable regions of the light
and heavy chains:
HEAVY CHAIN

20 FR:DVQLQESGPGLVKPSQTLSLTCTVTGYSIT
FRZWIRQFPGKGLEWMG
FR3:RISITRDTSKNQFFLQLNSVTTEDTATYYCAR
FR&WGQGTLVTVSA

23 CDR1:KSSQSLLDSDGKTYLN
CDR2:LVSKLDS
COR3:WQGTHFPHT

LIGHT CHAIN

30 FR::DVVMTQTPLTLSVTLGQPASISC
FRZWLLQRPGQSPRRLIY
FR3:GVPDRFSGSGSGTDFALKIRRVEAEDLGVYYC
FR&:FGGGTKLEIKRKSTLTG



. - CDR3: WQGTHFPHT 7. Cell

FR: GVPDRFSGSGSGTDFALKI RRVEAEDLGVYYC FR4:
FGGGTKLEI KRKSTLT G 24 CDRL: KSSQSLLDSDGKTYLN CDR2: LVSKLDS

ular |ine expressing the reconbinant anti body of any
of claims 1 to 5. 5 8. Host ceII whi ch express the single chain Fv

fragnent of clainms 1 and 6. 9. Pharmaceutical conposition for treating
recto and col or@%ﬂ4l§r‘$aﬁt0tﬁjlwb@§0(?x&’ééﬁlaﬂ s thereof and recurrences,

conpri sing the i body of any of clainms 1 to 5 and a sui tabl e
exci pi ent. Cgﬁggﬂangﬁlcﬁéconposi tion for treating recto and col on

mal i gnant turmlggRg woQretragtrapits Tt her eof and recurrences, conprising the
single chain Fv fragnent of clains 1 and 6 and a suitabl e excipient. 11.

Phar maceut i éal Celmsodneiaxpressing Bealecombinant andbpdeaf ARY eAElBERS 1ita Svi vo” of

recto. and gol gm %% f nces,

conprising %he%egg%{)i nan e%drirtg?%o%y&ggkﬁ@ﬁ?)ﬁf it Of%rc}ggfseﬁgﬁa%'

Phar maceut i al Rhanpasedticah cbmpobitioalfbsa'eiamg aectoi atehtoloncatalignariti tumours!”  of
nmet ast asi s .t her and rec

recto and col on | ign uno of nc
Conpri sing + he TABASRL RO FesHFETICeas CRmarNBS he faca nognt anfibsdy ot
Phar maceuti cal aﬁ?'@ﬁ@%‘nﬁlsQﬁomgbﬂ%tﬂéékaﬁleﬁtt0 12 conprising al so
conpounds for radiolabelling these antibodies o fragnents, which are m xed

20 to produt® &hasgaeeuticahgammostioadpetrealing resio ant colear redenantciaimours,
t
788707 anal ogudte GeBRiscinal &y CARRERLEE, %fzﬁﬁ%ifﬁiﬂweg?na'& At Furfgbie' ©

vivo" recto andfekliras 1naid grandta sulmably excipiert ast asi s t hereof and
recurrences, conpri si ngI i cal I acceptable 2~ coryBosl tjan which
t

physi ol o
cont ai ns ani/ of "eHBageY iogbe@fégoaflorgﬁ%n 'H% lipator, and jdentifiggiRtht /N of va’| i 'estoL
and 6, which prgyi ousby zﬁ%%n%ﬁ?”tdrﬁgﬁr@ E%éfvaét'asEc t%%%oforar?dﬂyr@dﬂﬁ#é?%g

and the nonitoring of th Irodi stribution of this conposition
i munoganmagr aghynpmsingdts recd@mbinant antibody of any of claims 1 to 5.

13 12. Pharmaceutical composition for localisation and identification "in vivo" of recto
and colon malignant tumours, metastasis thereof and recurrences,
comprising the single chain Fv fragment of claims 1 and 6.
13. Pharmaceutical composition according claims 9 to 12 comprising also
compounds for radiolabelling these antibodies o fragments, which are mixed
20 to produce an aqueous administrable solution.
14. Pharmaceutical composition according claim 13 comprising tecneciun 99,
rhenio 186, rhenio 188 or analogues as radiolabellers.
15. Diagnostic method to identify “in vivo" recto and colon malignant tumours,
metastasis thereof and recurrences, comprising a physiologically acceptable
23 composition which contains any of the antibodies of claims 1-5 or the
fragment of claims 1 and 6, which previously have been labelled with Tc-99m
or any analogue, and the monitoring of the biodistribution of this composition

by immunogammagraphy methods.



