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produce MjusSnination of the disease to external layers of the organs and the tumour is still
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, labelied 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 T¢c-99m to get molecules for "in vivo" diagnosis.

30 The development of the hybridoma antibody technique by Kdéhler 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
(Kéhler G; Milstein C. (1975) Nature 256, 495-497). These antibodies have not

shown strong therapeutic efficacy, while it has become routine to produce mouse
r.
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antigens binding sites directly into 5 human anti bodi es by transpl.anting
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Nat ur @ ee C et al (1989) P.N. A S USA 86 10029-10033)
however @merof3theafitshdntentate naduke ANgENiaiys agebeam b FIRELCINGHLRITENC
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266-272) -frameworks, in this way not only it can be reached the decrease of the
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
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Fv cytoplasm of the malignant and normal colorectal cells. This antibody does not
recognise neither CEA, Lewis a, Lewis b, asialylated Lewis, membranes of normal

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

Western blotting studies using SW1116 membranes exiract showed that this
antibody recognized a glycoprotein complex which was denominated ior G2, with two
molecular weight forms (145 and 190 Kda) (Vazquez A. M. et al, Year Immunol.

25  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 celis bearing this antigen. Aiso, he gives evidences of the inhibitor

effect of these fragments on cells bearing the antigen.
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and in the murine constant kappa region for the light chain, 2.5 mM each of

deoxinucleotide (dNTPs), 50 mM Tris-Hel pH 7.5, 75 mM KCt, 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 pl 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).
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cDNA were cloned into TA vector (TA Coping kit. Pronega, USA). C ones

wer e sequenced by the di deoxy nmethod using T7 DNA Pol (Pharnmaci a,

Sweden). 0 5 MAR 2004 5 Construction of chinmeric genes. The |ight and
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Appr oxi messitancengensO cel | s were grown to sem confl uency, harvested by
centrifugation and resuspended. | QQQIVEﬁ] qget Wyl t esped
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distri b F&A 2? a 96 -well plate and sel ective medi um applied (DMVEN, 10%
f oet al ? um 0,8 g/m nycophenolic acid, 250 g/m xanthine).

Tr ansfe%nhg}.em.wfexpﬁegﬁmnwth the naked eyes 10 days later. The

presence of the human anti body in the nmediumof wells con I n
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pBST (pHERPHERE AR riestZd nh ERERT AT FOVLB: Chbs TR ot kg gpby, |
of Cl%l ty t%aﬁSPbr‘érBuS.{a?Qa LA8 JiEddiSed in 25 ul water. Approximately 107 NSO cells were
grown to semiconfluency, 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 pF) 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
ng/ml mycophenolic acid, 250 pg/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 ul 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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370C. The wells were washed with PBST and the conjugated goat anti- human
Kappa, light 30 chain specific were added and i ncubated at room
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the possible T cell epitopes, with only 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 immunceglobuline,
with the most homologicai 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

25 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 cells.
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
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Chi mer i cultrasosho s oy, ianddyis possible to separate the soluble and insoluble fractions
combining SDS polyacrylamide electrophoresis gels, nitro-cellulose transfer and
western 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 CS 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°
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produci ng the nonocl onal anti body I OR Cg usi ng reverse transcriptase
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. CCATGAGEH GT) CCCC( AT) (GA) CTCAEF CT) T(CT) 3" digonucl eotide 2:
5 AGCGT_ CTT@@:GF@I’( O ATTTCCA( GA) CTT( GT) GTCCC3"  The PCR products were
cl onéd i TA cloning kit, Invitrogen). Twelve 15 i ndependent

cl ones WG@@W@GA@CNTMGW@GG@@WETG]@CP@ (Pharmaci a). The
VH and VK sequences have high relation with the sub-group 2 of Kabat.

Then, VHOligauclestided?gest ed ECORV/ NHEI and VK, ECORV/ SAL1, and cloned in
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I mrunogl pdysknes expression in mammalian cells. The PAH 4604 vector has
i ncluded hunman constant region 1gGl and the PAG 4622 has human Ck (Novel
vector s ©ligonuwaeetige &ssi on of anti body nol ecul es using variabl e regions
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const r uchjighsudéstde ¢! onig I OR G5
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/NHEI 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 IgG1 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 !nmunological
25 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 Pvui. The DNAs were

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
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and 4 in a first PCR and the , results of these PCR were,ov ed in a
second ¢airbage; oRjaming neymest hwnen hogy Qg’cégﬁ%fﬁ%? ‘ﬁ'rt%tr?%gﬁlfho ‘oW ng:

(Kammang, M s d-aHishipatic regidti or pdssiblE PBENMBREbes, were determined in VH and
VK regions.
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 17:5404,19809).
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 &

Primer 4:
5 GGGGATATCCACCATGGCTGTCTTGGGGCTGCTCTTICT 3°
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GAGTCAGGACCTGGCCTGGTGAAACCTTCTCAGACACTTTCACTCACC 3 Primer 2: 30 5
TGGGTCGAC( AT) GATGEEH GC) TGTTGTGCTAGCTGAAGAGAC 3 Primer 3: 5

GGTGAGT GAAAGT GTCTGAGAAGGT TTCACCA [ GACTC 3'  Priner 4:..5'
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10 Pri MiHe Briimers dESEReaNGr Ao SeAHOBHENSGYa@T TGTGCTAGCTGAAGAGAC 3" Pri mer
3: 5 CATCCATTCCAGICCTTTTCCTGGAAACTG 3' Priner 4: 15 5

GGGGAT Arzaesdar tremutationsatdenddronthe heavy§ihak t he nut ati ons were done
I n posi lons1_15, 45 y 63 substituting ILE, LYS and THR, by LEU, ARG Yy
SER, r erB‘cnffiVely. The nutations were introduced by overl appi ng PCR as

descri b QASTOGCAGARAAABGACTGGAATGGATGS8Y prinmers are shown. The new
genetic construction was named 20 C5Vkhu. Prinmers for the nutation 15 of
t heol | Jhmenai n.

5 TGGGTCGAC(AT)GATGGGG(GC)TGTTGTGCTAGCTGAAGAGAC 37

Primer 3:

5 CATCCATTCCAGTCCTTTTCCTGGAAACTG 3

Primer 4:
15 5 GGGGATATCCACCATGGCTGTCTTGGGGCTGCTCTTCT 3°

For VK the mutations were done in positions 15, 45 y 63 substituting IL.E, 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(ATYGA)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(TGATTTCCA(GA)CTT(GT)GTCCC 3°



Primer 1: 5 TTGICGGTTACCCTTGGACAACCAGCC 3" Priner 2: 25 5 D5 MAR 2004

AGCGTCCACTTACGTTT( TG) ATTTCCA( GA) CTT(GI) GTCCC 3" Priner 3: 5
GGCTGGTTGTCCAAGGGTAACCGACAA 3" Priner 4: 5
GGGGATATCCACCATGAGH GT) CCCC( AT) (GA) CTCAG CT) T(CT)CT(TG G 30 Prinmers for
the nmutation 45 of the light chain. Primer 1. 5

GGCCAGICT \GGCGCCTAATCTAT 3' Priner 2: 5'

AGCGTCEATSY TT(TG ATTTCCA( GA) CTT(GT) GTCCC 3" 0 5 MAR 2004 it Priner 3:
5' ATAGAT BREEABACTEREE 3 5

GGGGAT ) AT)(GA)CTCAG(CT)T(CT)CT(TG)GT 5 Primers for
t he nutRyimem463 of the [ight chain. Prinmer 1:

CCTGL\CAGL\TTCAGT%E%%&&?@@@#@?@%@@@% CTCAGICTIEICHCTSTE)GT
@%W@@@H? @Aﬁt@r EAY CT) T(CT)CT(TQ GT Al the

nmut at | gysmaete verified by sequence. 15 The hunmani sed VK and VH were

cloned into the vectors PAGA622 and PAHA604, the follow ngs constructions
were offt a@ﬁ@@A%W%@I@Cé@‘gﬁ%ﬁ% PAHAG04. The NSO cell's were

el ectrqﬁﬁ_hg d wth 10 pg of the humani sed C5VHhu- PAH4604 and 10 pg of

t he C5VI (4622. These vectors were |inearized with PVU
5 AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC 3’
10 Primer 3:
5 TGATCCACTGCCACTGAATCTGTCAGG 3
Primer 4:

5 GGGGATATCCACCATGAGG(GTICCCC(ATYGA)CTCAG(CT)T(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
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20 digestion. The el ectroporation and detection of the clones expressing
humani sed antibody IOR Coh were identj,cal to the previous described for
the chinmeric anti body. Exanple 3. Construction of the single chain Fv
fragment: Construction of the scFv fragment (VH-Ilinker-VL), fromvariable
domains (VHy VL) of 25 IORC5 mAb. Cloning into expression vector to

express..i i | of-the scFv. The strategy
has a f r@ﬁ%ﬁ{l&&%fiw.ﬁ?&@%ﬁg@fﬁﬁﬁﬁé. ng sequenced VH and VL
regi onq_,i%p,tr@ﬂ,éqqg ng restriction endonucl eases sites to cloning into the

expression vectors pPACI B. 7plus and pPACIB.9plus. In the anplification,
t he ol i2fB8uSatbiRIeYLldesi gned 30 under the exact sequence are used. Heavy

Chai n: 4066.. Ec - ERI - ' ;
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pPACI B. s I's nodi to export to periplasm heterol ogous proteins
whose gs&GIBT plusx peets dreviobslyalijest®t ivathplestittioncenayaess regul atory
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in matures pi _ termnal to help in the 15 puritication of this
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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 1V 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, 1993).
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 liguid medium and
extracted plasmid DNA from this culture (Molecutar Cloning, A Laboratory Manual,
30 second edition,1989, Sambrook, Fritsch and Maniatis). The plasmid DNA was
digested by EcoRV, 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
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cytopl asm het erol ogous proteins mhos?3genes are expressed in E.coli. This
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Example 4. Obtention 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.
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Mani atis) with an antisera obtained ll‘g rabbit against Fab fragnment of |IOR
C5 Mab, and imuno- purified, that thisS protein corresponds to scFv of IOR
C5. Exanple 4. Obtention of the scFv from bacterial cultures,
renaturalisation and 20 recognition assays to antigen. Procedure (a).

Extraction and renaturalisation of the sckFv of from reconbi nant
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solution. 0 @9% 2004 14 Procedure (b). Binding assay to tunmour cells of
t he scBf™Y fragnent. Cell lines: The cells were obtained from Centro

de | nnompel eai %uNPbﬁﬁéh@fwerSV\M@d tadfafoeell/eil inreBSetodntainieg vids abomin iof
L-15 medi um suppl enented with 10% bovine 5 foetal Sﬁrg'r_’ln affd?’?C in .6 ;f)
cono Rajovineeserum.dd ulmiioell suspangian Wwasadiagd tosechwellz ghe sides, were dop

1655 s b e LR B3 R ALY o5 BBHE pild AkBAIE Ktons HSRaREE (1. 9] Ytioh, SN
sus pen%iﬁnfesw@hg Hyidml@dtiﬁ TES bgdlol tirutés) FRRSIG tng aels werd pradassatinueing to

bovine serum 10 ul of cell suspension was added to each well. The slides
wer e dimgindoytadhemisisy @s$ave air during 3 hours and fixed in

i nut o NeEPRaYRY of FHEY IS Bitmel BaB dermRRE MG AR Rub ST ECRsh
assay. assay, trough immunoperoxidase technique. The cells were incubated during 2 hours
at 37°C with single chain Fv IOR C5, followed by incubation with anti Fab serum and
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 ml of TBS and 5 pl of Hz20z, 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
25 SW948 cell line, that showed a moderate labelled comparing with the complete Mab,
demonstrated a specific recognition of the scFv IORc5 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 05 MAR 2004
i mmunocyt ochem stry 15 assay, trough ;snmmunoperoxi dase technique. The

cells were incubated during 2 hours at 37C with single chain Fv | OR C5,

foll owed by incubation with anti Fab serumand wth an anti-nouse
per oxi dase conjugated (HRPO, each one for 30 m nutes at room

tenperature. .Th ocal | sat | S f the _npe: i r j i W t h
sol ut1 onresTauhoL b BiatdRarRl 1o of B REs PRy ifal S PRERRECH §
pl of h2@RinaPR Be usad dBAhyers purfcdtiin ofthis proeeis] | des were washed with
cold TBS. After introducing in water, the slides were contrasted with
Hemat oxi | | ine of Mayer and Canadi an Bal sam was added. Each experi nent

i ncl uded positive and negative controls. The i mmunocytochem stry studies
reveal ed that this fragment is only positive to 25 SW48 cell line, that
showed a noderate | abelled conparing with the conplete Mab, denonstrated
a specific recognition of the scFv IORc5 to this cell line. The | abel was
associated to the nmenbrane and cytopl asm conpartnent in the nalignant
colon cells. Brief description of the Figures. 30 Figure 1. Shows the
genetic construction of the plasm d pPAC B. 9plus, which is a nodified
plasmd to express fusion proteins in the cytoplasmof E.coli. This

pl asm d contains regulatory sequences to get the follow ng functions:
Pronoter sequence (tryptophan), 27aa fragnent derived fromlL-2h for
getting efficient 0 5 MAR 2004 15 expression of the protein and, a domain
of 6 histidines codified in mature protein's G termnal to be used during
the purification of this protein. 0 5 MAR 2004 16 SEQUENCE LI STI NG <110>
CENTRO DE | NMUNCLOE A MOLECULAR 5 MATEO DE ACOSTA DEL RIO Maria Cristina
(Applicant only for United States of Anerica) ROQUE NAVARRO, Lourdes
Tatiana (Applicant only for United States of Anmerica) MORALES MORALES,
Alejo 10 (Applicant only for United States of Anerica)



PEREZ RODRI GUEZ, Rol ando (Applicant only for United States of Ameri cap)5 MAR 2004
AYALA AVI LA, Marta (Applicant only for16 United States of Anerica) 15

GAVI LONDO COWNLEY, Jorge Victor (Applicant only for United States of

America) DUENAS PORTO WMarta (Applicant only for United States of

America) BELL GARCI A, Hanssel 20 (Applicant only for United States of

America) RENG FO CALZADO, Egééﬂg@ckmihéant only for United States of
Anerica) | ZNAGA ESCOBAR, No ant only for United States of
Anerica) 25 RAMOS ZUZARTE, Mayra (Applicant only for United States of
Aner i ca)l1G0CENZBL REINNMIOSOESGHMNEIOEYCBRABVENT RECOGNI ZI NG ANTI GEN | OR C2.
<130> Cl M <140> PCTI CU00100004 35 <141> 2000-11-16 <160> 14 40 <170>
Pat ent | n VengaA®DENSOSTA DERRIG, MariaCristira PRT 45 <213> manmmal i an <220>
<221> Wﬁgj fo( @i}ntec(@k)ategogpﬁm 004 17 <223> CDR1 OF THE HEAVY CHAI N
RONBées TfianaVENT <400> 1
(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)
15 GAVILONDO COWLEY, Jorge Victor
'* (Appiicant 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)
25 RAMOS ZUZARTE, Mayra
{(Applicant only for United States of America)

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

<130> CIM

<140> PCT/CU00/00004
35
<141> 2000-11-16

<160> 14
40  <170> Patentin Ver. 2,0

<210> 1
<211> 6
<212> PRT
45  <213> mammalian

<220>
<221> DOMAIN
<222> (1)..(6)



Ser Ala Tyr Asn Trp His 5 1 5 i0<210> 2 <211> 16 <212> PRT 5<213> 03 MAR 2004
manmmal i an  <220> <221> DOVAI N <222> )..(16) <223> CDR2 OF THE HEAVY
CHAI N RECOVBI NANT ANTI BODY AND scFv FRAGVENT <400> 2 20Tyr Ile Ser Tyr Asn
Gy Thr Thr Ser Tyr Asn Pro Ser Leu Lys Ser 1 5 1015 <210> 3 25<211>9
EEJ_MZ; PRT <213> manmual i an<220> 30<221> DOVAI N <223> CDR3 OF THE HEAVY

<222> (1)..(9) RECOVBI NANT ANTI BODY AND scFv F < > 3 35Asn
Asp G 622%>9CI§IR OF THEPHEAXY LHAIN &E@MEWTMMEIEPDY%’%?@EBA@&% 213>

manmal i an

<400> 1
Ser Ala Tyr Asn Trp His
5 1 5
<210>2
10 <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 <2112 9
<212> PRT
<213> mammalian
<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
35 1 5

<210> 4
<211> 16
40 <212> PRT
<213> mammalian
<220>
<221> DOMAIN
<222> (1)..(16)
45  <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

50



<220> <221> DOMAI N <222> (1)..(16) 45<223> CDRL OF THE LIGHT cHaln 03 MAR 2004
RECOVBI NANT ANTI BODY AND scFv FRAGVENT <400> 4 Lys Ser Ser G n Ser Leu Leu
Asp Ser Asp Ay Lys Thr Tyr Leu Asn 185 10 15 50 0 5 MAR 2004 18 <210> 5
<211>7 <212> PRT 5 <213> mammal i an <220> <221> DOMAIN <222> (1)..(7) 10
<223> CDR2 OF THE LI GHT CHAI N RECOVBI NANT ANTI BODY AND scFv FRAGVENT <400>
5 15 Leu Val Ser Lys Leu Asp Ser 1 5 <210> 6 20 <211> 9 <212> PRT <213>
manmal i an 25 <220> <221> DOMAIN <222> (1)..(9) <223> CDR3 OF THE LI GHT
CHAI N REQOVBI NANT ANTI BODY AND scFv FRAGVENT 30 <400> 6 Trp Gn Gy Thr
H's Pheglpyo7H s Thr 1 5 35
<212> PRT
5 <213> mammalian

<220>
<221> DOMAIN
<222> (1).{7)
10 <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).49)
<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
35

<210>7
<211> 30
<212> PRT
40  <213> mammalian

<220>
<221> DOMAIN
<222> (1)..(30)
45 <223> FR1 OF THE HEAVY CHAIN CHIMERIC ANTIBODY AND scFv FRAGMENT

<400> 7
Asp Val Gln Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 10 15
50



<210> 7 <211> 30 <212> PRT 40 <213> manmal i an <220> <221> DOVAI N 0 &MAR 2004
(1)..(30) 45 <223> FR1 OF THE HEAVY | N CHI MERI C ANTI BODY AND scFv
FRAGVENT <400> 7 Asp Val Gn Leu Gn uSer dy Pro Gy Leu Val Lys Pro

Ser Gn 15 10 15 50 0 5 MAR 2004 19 Thr Leu Ser Leu Thr Cys Thr Val Thr
Gy ler Ser Ile Thr 20 25 30 5 <210> 8 <211>14 <212> PRT <213>

mamal i an to <220> <221> DOVAIN _<222> (1).(14) <223> FR2 OF THE HEAVY

CHAI N @hr haorder LanlineBps ThNG! d Bl Agnesiier his <42)0> 8 Trp Ile Arg G n Phe
Pro Gy Lys Ay20eu Gu Trp M&% Gy 1 530 <210> 9 20 <211> 32 <212> PRT
<213> mammal i an <220> 25 <221> DOMVAI N <222> (1)..(32)

5 <210>8
<211> 14
<212> PRT
<213> mammalian

10 <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 5 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 lle Thr Arg Asp Thr Ser Lys Asn GIn Phe Phe Leu Gin

1 5 10 15
)
Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys Ala Arg
20 25 30

35
<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 5 10



<223> FR3 OF THE HEAVY CHAI N CHI MERI C ANTI BODY AND scFv FRAGVENT <400@5$4AR 2004

30 Arg Ile Ser Ile Thr Arg Asp Thr SerzOLys Asn G n Phe Phe Leu Gn 1 5 10
15 Leu Asn Ser Val Thr Thr Qu Asp ThrAla Thr Tyr Tyr Cys Ala Arg 20 25

30 35 <210> 10 <211> 11 <212> PRT 40 <213> manmal i an <220> <221> DOVAI N
<222> (1)..(11) 45 <223> FR4A OF THE HEAVY CHAI N CH MERI C ANTI BODY AND scFv
FRAGVENT <400> 10 Trp Ay Gn dy Thr Leu Val Thr Val Ser Ala 50 1 5 10 O
5 MAR 2004 20 <210> 11 <211> 23 5 <212> PRT <213> mamulian <220> <221>
DOVAI N 10 <222> (1)..(23) <223> FR1 OF THE LI GHAT CHAI N CHI MERI C ANTI BODY
AND SCRP1GRAGVENT 15 <400>11 Asp Trp Trp Met Thr G n Thr Pro Leu Thr Leu
Ser Vale«oip2deu Ay 1 5 10 15 Gn Pro Ala Ser lie Ser Cys 20
5 <212>PRT
<213> mammalian

<220>
<221> DOMAIN
10 <222>(1).(23)
<223> FR1 OF THE LIGHT CHAIN CHIMERIC ANTIBODY AND scFv FRAGMENT

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

GlIn Pro Ala Ser lle Ser Cys
20
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

1 <400> 12
Trp Leu Leu GIn Arg Pro Gly Gin Ser Pro Arg Arg Leu lle Tyr
1 5 10 15
35

<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



20 <210>12 <211> 15 <212> PRT 25 <213> mamml i an <220> <221> DOMAR INAR 7004
<222> (1)..(15) 30 <223> FR2 OF THE LI CHAI N CHI MERI C ANTI BODY AND scFv
FRAGVENT <400> 12 Trp Leu Leu Gn Arg™Pro Ay Gn Ser Pro Arg Arg Leu lie
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 CHAIN CHI MERI C

ANTI BODY AND scFv FRAGMENT <400> 13 dy Val Pro Asp Arg Phe Ser Gy Ser

Gy Ser Ay Thr Asp Phe Ala 50 1 5 10 15 0 5 MAR 2004 21 Leu Lys Ile Arg
Arg ValleGLys W Argahrg Vas Bluala GBI hisp/gu GlyValfyr Tgy€ys 20 25 30 5 10 15 <210> 14
<211> 17 <212%0PRT 25 30

<210> 14

<211> 17

<212> PRT

<213> mammalian
10

<220>

<221> DOMAIN

<222> (1)..(17)

<223> FR4 OF THE LIGHT CHAIN CHIMERIC ANTIBODY AND scFv FRAGMENT
15

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

20
Gly

25

0

35

40



<213> manmml i an <220> <221> DOMAIN <222> (1)..(17) <223> FR4 OF THEMAR 2004 °
LI GHT CHAI N CHI MERI C ANTI BODY AND scFv FRAGMVENT <400> 14 Phe Ay Gy Qdy
Thr Lys Leu Gu Ile Lys Arg Lys Ser Thr Leu Thr 1 5 10 15 20 Ay 25 35 40
0 5 MAR 2004 22 CLAIM5 1. Reconbi nant anti body derived from nurine

nonocl onal anti body OR C5 produced b?zthe hybri doma deposited under
nunmber ECCC 97061101, said reconbinant™anti body containing the CDRs and
framework regions (FRs) of the antibody IOR C5 and hunman constant regions
of the light and heavy chains, wherein in the franmework regions of the
heavy and |ight chains it has all theLAMSoOW ng point nutations: HEAVY
CHAIN: Position 10 ASP by GLY Position 17 SER by THR Position 43 ASN by
LYS Position 44 LYS by GY LIGHT CHAIN. Position 15 ILE by LEU Position

econbi nint aRerRbpianF Ao et s miriie HoRbplobBFa SATDT 85
t r eat i ngprodated dydhé hybriddrmkidepasited under fumbert BCTE 9R0&BI(S, @A/ r eci di ves,
conprising the reconbinant antibody of claim1 and a

recombinant antibody containing the CDRs and framework regions {FRs) of the

antibody IOR C5 and human constant regions of the light and heavy chains, wherein

in the framework regions of the heavy and light chains it has ail the following point

mutations:

HEAVY CHAIN:

Position 10 ASP by GLY

Position 17 SER by THR

Position 43 ASN by LYS

Position 44 LYS by GLY

LIGHT CHAIN:

Position 15 ILE by LEU

Position 45 LYS by ARG

Position 63 THR by SER
2. Cellular line expressing the recombinant antibody of claim 1.
3. Pharmaceutical composition for treating recto and colon malignant tumours,

its metastasis and recidives, comprising the recombinant antibody of claim 1 and a

suitable excipient.

4, Diagnostic composition for localisation and identification "in vivo" of recto and
colon malignant tumours, its metastasis and recidives, comprising the recombinant

antibody of claim 1.

5. Diagnostic composition according to claim 4 comprising also compounds for
radiolabelling the antibody, which are mixed to produce an aqueous administrable

solution.



sui tabl e excipient. 4. Diagnostic conposition for localisation and 05 MAR 2004
identification "in vivo" of recto and colon malignant tunours, its

net astasi s and recidives, conprising the reconbinant antibody of claim 1.
5. Diagnostic conposition according to claim4 conprising also conpounds

for radiolabelling the antibody, whicy, are m xed to produce an aqueous

adm nistrable solution. 0 5 MAR 2004 23 6. Diagnostic conposition
according to claim5 conprising tecneciun 99, rhenio 186, rhenio 188 or
anal ogues as radiol abellers. 7. Di agnostic nethod to identify In vivo"

recto angl colp l@gﬂ@éﬂ(gélﬂﬁboélﬂﬁﬁlal’cﬁerdlﬁgfto ORI g esmprising te@sdcitiry 89, rhenio
conprising a physiologically acceptable conposition ich contains the

ant i body188, rbémiorh88, onanaldguasas mdinlgbalieve been | abelled with Tc-99m or
any anal ogue, and the nonitoring of the biodistribution of this
conposition by immunogamuagraphy nethods. 8. Single chain Fv fragnment

der! ved 71 OM MAGhEICTRRRIILRRG AR RPWo! IRIGandRE ARhgRunt RifndUSRgIo ™

deposi ted un 97061 sai d ragment conf’aining the
and fr amaetastasisgnd rescmjnl?éS)comﬂpmshmg arpﬂ'lybnﬂ;;gméﬂ]? acseptabie cainpokition idhich

f Kk f and t h II
point . mACKBER I BB RITE Podhch sheiebsapoNg et Tt wilh Te SO by

15 1 L o BorOu e e QR 8 A o N o B o oY

l'i ne expmmag;amﬂnagﬁaphglmembdsn Fv fragment of claim8. 10.
Phar maceutical conposition for treating recto and col on malignant tunours,
its metastasis and recidives, conprising the single chain Fv fragnent of

claim8 gnd  gngld &rlth \etrs4 MR derived from murine monoclonal antibody OR C5
produced by the hybridoma deposited under number ECCC 97061101, said
fragment containing the CDRs and framework regions (FRs) of the antibody IOR C5,
wherein in the framework regions of the heavy and light chains it has all the
following point mutations
HEAVY CHAIN:
Position 10 ASP by GLY
Position 17 SER by THR
Position 43 ASN by LYS
Position 44 LYS by GLY
LIGHT CHAIN:
Position 15 ILE by LEU
Position 45 LYS by ARG
Position 63 THR by SER

9. Cellular line expressing the single chain Fv fragment of claim 8.
10. Pharmaceutical composition for treating recto and colon malignant tumours,

its metastasis and recidives, comprising the single chain Fv fragment of claim 8 and

a suitable excipient.



0 5 MAR 2004 24 11. Diagnostic conposition for |ocalisation and 0 5 MAR 2004
identification "in vivo" of recto and colon malignant tunours, its
nmet astasi s and recidives, conprising the single chain Fv fragnent of
claim8. 12. Diagnostic conposition according to claim 11l conprising al so
conpounds for radiolabelling the anti@ddy, which are mixed to produce an
aqueous adm nistrable solution. 13. D agnostic conposition according to
claim 12 conprising tecneciun 99, rhenio 186, rheni o 188 or anal ogues as
radiolabqller . 14, D|a ostlc k&% to ident] "i,n vjvo! gto and

I

col on ma 1gna QWGPQ sguonaRd 'HW&’ "&éﬂﬂ?r feglo gnd
physi ol o Al ﬁw RTRRY t n Fv
f ragnent % c'llnéhﬁ?%-ﬁlq uﬁs Clr evi o%i @gh%H\yeF%édelﬁw rf%ibnﬁ‘;?fféngﬁwﬁ% '?,W?fe S@mhor
any anal Eglimgmﬂdﬂamlm&n toring of the biodistribution of this
conposi ti on by i munoganmmagr aphy net hods.
12.  Diagnostic composition according to claim 11 comprising also compounds for

radiolabelling the antibody, which are mixed to produce an aqueous administrable

solution.

13.  Diagnostic composition according to claim 12 comprising tecneciun 99, rhenio

186, rhenio 188 or analogues as radiolabellers.

14.  Diagnostic method to identify "in vivo" recto and colon malignant tumours, its
metastasis and recidives, comprising a physiologically acceptable composition which
contains the single chain Fv fragment of claim 8, which previously have been
labelled with Tc-99m or any analogue, and the monitoring of the biodistribution of

this composition by immunogammagraphy methods.





