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Intellectual 10 Property O fice on August 24, 2005, the entire content of
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about 80 O-1i r ate chains. In addition, CD43 carries | Ninked
car bohydrat e %%%ﬁtﬁ%?fg%%%ucture of these 0-glycans varies fromone cell

type to another (Carlsson et al., JBiol Chem 1986, 261:12787-95). The CD43
gene consists of two exons, separated by a 378 by intron, 35 whereby the

entire transl gfgay NefeRde by the second exon (Shelley et al.,
Bi ochem J. 1990, zsr)ugi.r =106). | has been believed to be a specific 1
15 The present invention relates to a CD43 epitope expressed on human acute

lenkemia and lymphoblastic lymphoma cells and its use. More particularly, the

present invention relates to a CD43 epitope exposed on human acute leukemia and

lymphoblastic lymphoma cells, but not on mature hematopoietic cells and

hematopoietic stem cells, and to its diagnostic and therapeutic application on acute
20  leukemia and lymphoblastic lymphoma.

BACK GROUND OF THE INVENTION
The CD43 molecule, also called sialophorin or leukosialin, is a cell-surface
molecules expressed on most of hematopoietic cells except erythrocytes. Human
25 CD43 has a mucin-like extracellular domain of 235 amino acids (aa), a
transmembrane domain of 23 as and a 123 as intracytoplasmic domain, all encoded
by one exon (Pallant et al., Proc Nall Acad Sci USA. 1989, 86:1328-32; Shelley et
al.,, Proc Natl Acad Sci USA 1989, 86:2819-23). The extracellular domain of
human CD43 is rich the amino acids serine (46 residues) and threonine (47
30 residues), most of which carries about 80 0-linked carbohydrate chains. In addition,
CD43 carries 1 N-linked carbohydrate chain. The structure of these 0-glycans
varies from one cell type to another (Carlsson et al., JBiol Chem. 1986,
261:12787-95).
The CD43 gene consists of two exons, separated by a 378 bp intron,
35  whereby the entire translation product is encode by the second exon (Shelley et al.,
Biochem J. 1990, 270:569-76). (CD43 has been believed to be a specific
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tumor cells of non-hematopoietic origin, such as a human uterine 5 cervix
cancer cell line (CaSKl), a human lung cancer cell line (A549), a human
breast adenocarci noma cell line (MCF7), a human fibrosarcoma cell line (HT
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cancer tissugnlSiku t l... I nt 1999 2.52-8: J t al,
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a 115 kDa is r a rm. i tly-0on i vated CD4+
T cells, CDB%ér)ggHSn %éﬁgg%lcgﬁo%séggdﬁ%én ﬁng?z'fﬁgﬁ?%'dl 8%%? fl)s",_Tup A g%ellt s and B
cel I's (Roseng2P@,g3dP3-301), (DMRumelso Rewessadbiodung cglon gancer tissue (ks ef hat nor e
:_haﬂt Fneégsofamﬁmm%caewgyf @%EQ-%%?E—% é?{il, kBFelaﬁlﬁﬁa@ilEb?. REg-ig sane cc 1|1- A
these Shar act ari s PIERRGccbitichon o ik e QUPOV O by toh BRIt PR s ol [y
expressed i natbuhd d0ekDa (ndlhdihy pas N-glysi) Cmidratys withanegparent afoleolae 2 P- 1,
(n 0043 | S0 oa%%@ff?#%%ﬁ§{e§%@p}§ae@$?§%¥%rsc§°? 1 aPseallpffRIGat £y o 0
1988, 263: 15mlr5g§y.cosxétqdrm¢lbcu4@whsirzcyq from il &5 kB b uprto arare than RE0kIoDA 3

anti bodi g8 hagle R @RiabRAMdSHatidP ThyRbc A ED4RNE |YaRMbEed fRChoNIchRs
car bohydrate epito kno anti-CDb43

ant i bodi es d&FEETS 1?% g ggmﬁté% H%Lweg%éédggﬁa&ﬁ%ﬂg%%m% PRtic cells
(Tabl e 1). Thutévatddn€@P4-aMTeceligt CI28'frestingahd attivdeddel telisg neutrophilyg glataéts ng
I eukemi ¢ or la}{ﬁrﬁh&ﬁ? (I&?slelxsﬁein %9 al.2, I}%Iﬁgpﬁésl ¥é9’)94,l 90 %%95@? Qgﬁ{sqggqg&e
than one isoform can be co-expressed on the surface of the same cc 1I. A tightly
20 regulated post-translational 0 glycosylation pattern results in these characteristic
molecular weight isoforms that are differentially expressed in different cell types.
Especially, expression of core 2 B-1, 6-N-acetylglucosaminyltransferase (C2GnT)
results in expression of the 130 kDa CD43 isoform in thymocytes and T cells (Piller
et al., JBiol Chem. 1988, 263:15146-50).
25 Until recently, more than 17 anti-human CD43 antibodies had been reported.
Most of these antibodies react with carbohydrate epitopes on the extracellular
domain and all known anti-CD43 antibodies detect the CD43 protein expressed on
mature hematopoietic cells (Table 1). Thus, they are not efficient at detecting or
eradicating leukemic or lymphoma cells.
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TABLE 1 Anti-CD4 CD43-positve cells CD43-negative cells Epitope "Reference
anti body Activated CD4' T cells, CD8 T cells, Ganul ocytes, T305

t hynocyt es, el oid erythrocytes, platelets Core-2 1,2 precursors in bone
car bohydr at¥? ARPAB# T cell's, thynmocytes, B cell |ines, PREARI)W6HE0870
Erythrocytes 1-78 Sialidase- L10 neutrophils, platelets resistant 1-78 3 T
cells, thynocytes, B L2 cell |ines, nonocytes, Erythrocytes neutrophils,

pl atel ets Bone marrow cells, 84-3Cl thynocytes, T cells, Sialidase-sensitive

nonocytes, Platelets, erythrocytes cgwﬂ_{%ﬂrate 4 granul ocytes Most of
| eukocyt es, Neuram ni dase- MEM 59 e marrow sensitive 5,6 cells

car bohydr ate ML 80 cellsmnnocyles_Bcalls Meuramidasec Z_LFTl T
cells, m)n(:-% @ B celdPé3-pasitsicdl ve cOPHoNgAtivesels  18piyper cel | s, *RRfeerce| [ s, B

cells, Ery H -GSt G SR el 8 c-BltSr—sibse el sL~a41l Ni dase
nmonocyt es and -resi st ‘P“’EJ 13?1 :dé }’/t@ﬁ RRLAD-9, T cells, nonocytes, B cells
Neur am ni dagms granul q@%%s’seql%ligvgryﬁmcytes” platelets Core-2 1,2
precursors in  bone carbohydrate
IArrow
T cells, thymocytes, B
cell lines, monocytes, Erythrocytes 1-78 Sialidase-
L10 neutrophils, platelets resistant
1-78 3
T cells, thymocytes, B
L2 cell lines, monocytes, Erythrocytes
neutrophils, platelets
Bone marrow cells,
84-3C1 thymocytes, T cells, Sialidase-sensitive
monocytes, Platelets, erythrocytes  carbohydrate 4
granulocytes
Most of leukocytes, Neuraminidase-
MEM-59 CD34" bone marrow semsitive 5,6
cells carbohydrate
MT-1, L60 T cells, monocytes B cells
Neuraminidase- 7
DFT1 T cells, monocytes B cells sensitive
carbohydrate
1G10 gmnﬁfg:;tesNK cells, B cells, Erythrocytes 8
CBF.78 T cells, subsets of Neuraminidase
monocytes and -resistant
granulocytes
RDF/AD-9, T cells, monocytes, B cells Neuraminidase-
granulocytes sensitive 9
carbohydrate
161-46 T cells, monocytes, B cells Neuraminidase
granulocytes -resistant
intracellular
D2 fr:u?kLa? 205, 6, (337-343) 10
: Activated CD4" T cells, p o6 Core-2 Mukasa et
4D1 monocytes carbohydrate al,, 1999

* 1. Fox et al., J Immunol. 1983, 131:762-7 ; 2. Saitoh et al., Blood. 1991, 77:1491-9; 3.
Remold-O'Donnell et al., Blood. 1987, 70:104-9; 4. Borche et al., Eur Jimmunol. 1987,
17:1523-6; 5. Stefanova et al., Folia Biol (Praha). 1988, 34:255-65; 6. Alvarado et al.,
Eur J Immunol. 1995, 25:1051-5; 7. Stross et al, J Clin Pathol. 1989, 42:953-61; 8.
Horejsi et al., 1997, In Kishimoto T, et al, Leucocyte Typing, Vol. VI: White Cell
Differentiation Antigens 494. Garland, New York and London; 9. Tkaczuk et al.,
Tissue Antigens. 1999, 54:1-15; 10. Sikut et al., nt J Cancer. 1999, 82:52-8; 11.
Mukasa et al, Int Immunol. 1999, 11:259-68.



carbohydrate 161-46 T cells, nonocytes, B cells Neuram ni dase granul ocytes
-resistant COLO 205, K562, intracellular 10 4132 Jurkat (337-343)
Activated CD4' T cells, B cells Core-2 Mikasa et 4131 nonocytes

car bohydr a0 #p6/12124899 * 1. Fox et al., Jlnmunol. 1983, PCBKRZ@BAOTST0 2.
Saitoh et al., Blood. 1991, 77:1491-9; 3. Renold-O Donnell et al., Bl ood.
1987, 70:104-9; 4. Borche et al., Bur Jlnmmunol. 1987, 17:1523-6; 5.
Stefanova et al., Folia Biol (Praha). 1988, 34:255-65; 6. Alvarado et al.,
Eur J Immunol . 1995, 25:1051-5; 7. Stross et al, J din Pathol. 1989,
42:953-61; YMMAREORTHE INVENTION7, In Kishinoto T, et al, Leucocyte

T o g atlloblct: Gl P*@*""‘“‘T?{;%“dﬂa%{‘@r%ﬁ@“%85%“‘%?‘%“1‘69%5' cfighio NI 10T
al ., Int J ’e‘é‘fﬂ%i’“’l 3’5?@ cwzsaslélgnp ?ﬂsﬁ@w@g%}néfsssmateﬁ&%rwﬁmw hefg 99

11: 259- 68. fhe WNPRAGHRIRIAM HIETHH KRR RELARIAGZO ynTHHVBIARE AR AECAIBNENT] OV An
obj ect 1 of Lh% Ji SIERL nbANBRLANCR 8 MEAKLURAELACUIR | e Ay g oni ©

| eukem a w

epi t ope wheméentlon@rewﬁmgelsplsteémb@emld@ rfomnmme@élﬁwm eoukwising aarino

| ynphobl ast igid § am@rmsgglmobpt 5 not on mat ure hemat op0| etic cells and
sent nt i on ovi des, an. i sol at ed

hemat opoi etic st

pol ypepti de for ‘g’bc?tﬁ%rﬁ’ It o %@reﬁegﬁﬁ&?@oﬁds rPr% ﬁ@ategﬁll atTechERiResi®f SEQ 1 D
NO 1. Anot 6P3 ebitepet Rrbfetdbly, phcemresent inveiohi provides ancantibody oieltmﬁagmenal t hat
recogni §s % [ LDV, I des an
ant i godfl@or%?itas1 S ragrreﬁbmifgo %ﬁéﬁﬁ?ﬁég’gmﬁgﬁ’%@?gﬁw %nm %8‘??’%%§Yof CD43
conpri si ng 8RQARIMNG hci d sequence of SEQID NO 1. A third object of the
present inventi 0A thigd bsjearm&k&e@nﬁmmdnﬁmo R6AHYE nidghod!Ter proBuiciid ks t hat

oo 20 ! iRt G wE UL, ect o1 T present mvention 1o o
wi th bl ast Arfositispbjectdf thegrbssbl invdntion isytophoyide. matefialffornthe Hjaguasisaff atite pr esent
inventi @8 i fuk&niR! A¥&AE 1AKkRERA tst ik 3P 1yRPhBGIHER lymphoma.
A fifth object of the present invention is to provide a method of diagnosing acute
leukemia, chronic leukemia with blast crisis, and lymphoblastic lymphoma. Thus, the
present invention provides a method of diagnosing acute leukemia comprising leukemia
cells in a biological sample with anti-CD43 epitope antibody, and detecting the positive
20  reaction to the anti-CD43 epitope antibody. The present invention provides a method of
diagnosing chronic leukemia with blast crisis comprising incubating lenkemia cells in a
biological sample with anti-CD43epitope antibody, and detecting the positive reaction to
the anti-CD43 epitope antibody. The present invention provides a method of diagnosing
lymphoblastic lymphoma comprising incubating lymphoma cells in a biological sample
25 with anti-CD43 epitope antibody according to claim 6, and detecting the positive
reaction to the anti-CD43 epitope antibody.

A sixth object of the present invention is to provide a pharmaceutical composition which
can kill tumor cells of acute leukemia, chronic leukemia with blast crisis and
lymphoblastic lymphoma.

30 A seventh object of the present invention is to provide a method for diagnosis by
use of the diagnostic material of the present invention.
In addition, the present invention is to provide a method for treatment by use of the
therapeutic material of the present invention.

35 BRIEFDESCRIPTION OF THE DRAWINGS
A more complete appreciation of the invention, and many of the attendant



| eukem a, chronic |leukema wth blast crisis, and |ynphoblastic |ynphona.
Thus, the present invention provides a nethod of diagnosing acute | eukem a
conprising leukemia cells in a biological sanple with anti-CD43 epitope
anti body, aNg ¥ ng the positive 20 reaction to the W’W@Ogﬁgi t ope
anti body. The present invention provides a nethod of diagnosing chronic

| eukem a with blast crisis conprising incubating |leukema cells in a

bi ol ogi cal sanple with anti-CD43epitope antibody, and detecting the positive

reaction to th antl- i tope anti body. The preseng |nvent|on provi des
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RS

epi tope anti bject of the present invention is to provide a
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obj ect of th EHD??F@% Invention i's to provide a nethod for diagnosis by use

of the di agn ®Fi al of the present invention. In addition, the
present inventi orFlGs2tio aphotogelphaofitid tuactwﬁkyroftEB&dtmamﬁcldml argtibody ohhm

B Er beScR NEREE AR R
BRI EFDESCRI c&{egﬁre cgwf&% qip reC| a}{l on of the invention,
and many of the dHBeAdfatphotpevgphaddhy aezthm *rpousiaebantibody gy 4kt ages

t her eof , 10M | durfaee d’f@lﬁﬂﬂaﬁ yexmaaﬂ BIdbd REkddytes SRITRnEs RS sleat defls ofuaeEslodd0od by
reference to th %n%rgt ai |l ed description when considered in

conj uncti on \ﬁm{% g drawi ng, wherein: FIG 1 is a photograph
of i mmunohi st ocheFrIGc&Ils :atpilomgu@hocff théyaactevityyof EBdupenerderahantiodnphrthelona

cl one prOdUCéLRﬂc?ﬁ"huhaﬂ%ﬁéhﬁﬂ% ?l'ikithe ot I%Q%khbﬁroe?ﬂﬁﬂe@x?t the CD43

epi tope. FIG IS a _phot ograph ct I vt nonocl ona
ant i body on the ElGy f5déé IBPtQ&ﬁP&rPftth?ﬁ%E‘W@so @?ﬂgmpm%?r@ agagdy op dhe
cytonetrys quﬁacéioﬂlﬁmﬁnmmmm&hteﬁfw’[‘ el ivagsingwingle odloBovl cyromeey. onal

anti body on the Jg@ %%F % aph- M{}e&aﬁBq' ggoél(%}%gﬁﬁo?j odfe
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FIG 4is a Wf@@@gﬂa@md‘ffoﬁﬁeceﬂé@ewlﬁhm yntbeuteghﬂawdm@n@ﬁmmgxﬁpglb@@llyr on the

flow cytometry.
FIG. 7 is a photograph of SDA-PAGE analysis of human thymocyte and Molt-4

20  cell line lysate with or without sialidase treatment, followed by immunoblotting with
EB-1 monoclonal antibody.

FIG. 8 is a schematic diagram of 11 types of CD43 deletion mutants.
FIG. 9 is a photograph of SDA-PAGE analysis of 11 types of CD43 deletion
mutants, followed by immunoblotting with EB- 1 monoclonal antibody and anti-GST

25  polyclonal antibody.

FIG. 10 is a photograph of the reactivity of EB-1 monoclonal antibody on the
surface of human leukemic cells using single color flow cytometry.

FIG. 11 is a photograph of immunohistochemical staining of lymphoblastic
lymphoma tissue by EB- 1 monoclonal antibody.

30 FIG. 12 is a photograph of the reactivity of EB-1 and anti-human MHC class I
monoclonal antibodies using dual color flow cytometry on the surface of leukemic cells
in the peripheral blood of RAG-1-deficient mice in which CCRF-CEM cells were
intravenously injected and treated with EB-1 or control antibody.

FIG. 13 is a photograph of the reactivity of two additional anti-CD43 antibodies

35 (EB-2 and EB-3), which were produced by immunization of mice with CD43 epitope, on
the surface of CD43-transfected ETA cell line, human thymocytes, human peripheral



surface of human bone marrow cells using triple color flow cytonmetry. FIG 5
Is a photograph of the reactivity of BB-1 nonocl onal antibody on the 15
surface of human Cl343-transfected 29T cell line using single color flow
cytonetry. WePES1H2#, 3 phot ograph of the reactivity of PEBKR2AMOTONa
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and treated owmdﬁurEBematopmemnd;ailsIandihemaiopkyeud:m@l cdlls. | BheeCRAD OO @pdsemf t he

reacti vi | whi ch
wer e prégﬁcgﬁvg m’gkﬁfgrgﬂl on of m ce %}éq%gﬁﬁdbé’éﬁsﬁﬁﬁt%d?@ﬁe surface of
CD43- transf&%aﬂltmeéémesql%élo ﬂl%ﬁﬁﬁnbéﬂlmﬁﬁ}délt ats, \\D

32?2/9 1;1%3'0 uEZiE]'deK%Qﬁ&\(,:vﬁl(b@&Yeﬁce deE(QiI]b NﬂﬁgqhéreﬁaﬁanEPﬁugfg{]mg?Lﬂé%iﬂagxéaEﬁm €
anal ysi s of (?%Dq‘gdeg,s n8f ’éﬁﬁ‘i egag(% & §E(E %Ngja%t(ﬁerg?ﬂfe?o% by i nmunobl otting

with EB-2 and EBE§6ané@u6anhra3mIlbéﬁE@§D® DETAI LED DESCRI PTI ON OF THE
EMBCDI MEKTS The @@95@1%@1%\&@%1% mﬁrhps&rna\(sﬂemm epi t ope exposed on
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than 200 amino acids in length, more preferably less than 100 amino acids in length,
more preferably less than 50 amino acids in length, compﬁsing an amino acid sequence
of SEQ ID NO:1 or SEQ ID NO:2.

20 The present invention also provides a polypeptide consisting essentially of an
amino acid sequence of SEQ ID NO:1 or SEQ ID NO:2.  The present invention also
provides a polypeptide consisting of an amino acid sequence of SEQ ID NO:1 or SEQ ID
NO:2.

The CD43 epitope (EP6 and EP9) could be purified from human tissues,
25  chemically synthesized, or produced by biotechnology.

Also, the present invention is to provide material recognizing the CD43 epitope
of the present invention. The material is selected from the group consisting of antibody,
its fragment, and ligands, and the antibody is preferably selected from the group
consisting of monoclonal and polyclonal antibody, and more preferably it is originated

30 from human and animal.

The antibodies comprise parts of antibody including antigen recognition region
wrand Vi), so has the capacity to recognize antigen preferentially. In addition, it also
includes antibody fragment, such as F(ab")2, Fab and Fv. Preferentially the antibody
fragment (Fv) comprises a single chain polypeptide fragment of antibody, so called

35 single chain Fv, which is prepared by inserting a linking peptide between two
polypeptides, Vand 7 to increase heat stability.



on mature hematopoietic cells and hemat opoietic stemcells. The CD43 of the
present 10 invention is a preferably human CD43, which sequence had been
submtted to the NCBI GenBank under accession No. M51827. The CD43 epitope

i s any pol ypRAPAE 2 hat i ncl udes anino acid sequence i PCSERBAE/ RS0 1
(hereinafter, EP6), and nore preferably includes am no acid sequence in SEQ
1:.. DNO 2 (hereinafter, EP9). EP6: Pro Leu Tip Thr Ser Ile (SEQ ID NO 1)
15 EP9: GQu Gy Ser Pro Len Tip Thr Ser Ile (SEQID NG 2). In a preferred
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more prefer aplltopeloeuse ﬂr&%ﬁt 15%11@631 NAs asdddferdi) theReh NehibenPaitbodg Rfers@ N0 aci d
sequence

LD NO 2. 20..Th p i nvention al so
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SEQ | D NO. 1 comb@EQWith ﬁ@cmstiﬁheegmxssa”mnbmgmqrxynd &logoa ddfeperit dpecies or
pol ypept sde aﬁ&ﬁéﬁ\%ﬁj R:geré’fo @ﬁRagmﬁea aﬂﬁb&ih ESc Htibolisy hid dMdthicRl pyEQ | D
NG 2. The pito and EP9 coug urifired from urrantlssues
25 chemi cal |r§f°§§maﬁb§f‘¥etfchrt9ﬂogm & detsuibed B’c@@ﬂ‘h&? ¥gy: amug, 134853 esent
i nvention i $1987),SuayiKe el BiocalNatl, mgrsczumtmmms (Epm dpeexafipld he
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selected fr @mlb(tﬁeesg?@aﬁé" oL '$R mpmen@naf determining regiond red "bmey@neblalream"u body,

ansl [)m(rjqopr gf SéiﬁiéHYas'tﬁe hﬁm@rdcgj t ﬁéﬁies 3191‘1'{6:" ﬁt Qﬁﬂfﬁtea@f@laﬁﬁ'df% atnﬁi?&i

ant i bodi es c an | I nclu igen r niti regi on

hand VL) tob Rt g onal 6% i B Fordibustar archrmaionst el

addi ti on, itanagaxbmdmgklwdes anti body fragnent, such as F(ab') 2, Fab and Fv.

Preferentlallyt t )

pol ypeptide f rag%gn 46%3%%&1%{6%3%11 %&ﬁ\ﬁ gkﬁﬁ ﬁ%@ghﬁﬁ% S

prepared by aHsepdd ﬁgluanqeummhmy ah ket naets 6PN MOrad DR, seayipRgss inths lightHand VL

to incregse jeat vardddh ddrdn h@e\ﬁ@e@%%é&%ﬁl@% mw&mgﬁﬁl@mem@npr esent
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fromone spefi 68 or domains at the N-terminal portion of the light and heavy chains
respectively which have a varied primary amino acid sequence for each antibody. The

20  wvariable region of the antibody consists of the amino terminal domain of the light and
heavy chains as they fold together to form a three-dimensional binding site for an
antibody.

The analogous CDR sequences are said to be "grafted" onto the substrate or
recipient antibody. The "donor" antibody is the antibody providing the CDR sequence,

25  and the antibody receiving the substituted sequences is the "substrate” antibody. One of
skill in the art can readily produce these CDR grafied antibodies using the teachings
provided herein in combination with methods well known in the art (see Borrebaeck,
C.A., Antibody Engineering: A Practical Guide, W.H. Freeman and Company, New
York, 1992, incorporated by reference).

30 This invention further provides humanized antibodies recognizing the CDA43
epitope of the present invention. As used herein, the term "humanized antibody" refers
to forms of antibodies that contain sequences from non-human (e.g., murine) antibodies
as well as human antibodies. Such antibodies are chimeric antibodies which contain
minimal sequence derived from non-human immunoglobulin. In general, the humanized

35 antibody will comprise substantially all of at least one, and typically two, variable
domains, in which all or substantially all of the hypervariable loops correspond to those
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from the immunized animal, (c) fusing the splenocytes with myeloma cells, and (d)
screening hybridoma cells producing antibodies against the CD43 epitope. The material

25  can be obtained by in vitro culture or injection into the animals of cells producing the
materials. The material can be obtained from the ascites of animals in which the cells
producing the materials are intraperitoneally injected. The materials can be purified
from the culture supernatant or ascites by ion exchange chromatography or affinity column
chromatography.

30 In an embodiment, the present invention relates to a pharmaceutical composition
for treating the acute leukemia, the chronic leukemia with blast crisis, lymphoblastic
lymphoma comprising an anti-CD43 epitope antibody or its fragment, and a
pharmaceutically acceptable carrier.

Administration of the antibody or its fragment according to the invention can be

35 carried out using any of the accepted modes of administration of pharmaceutical
compositions. Thus, administration can be, for example, The antigen recognition
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human i mmunogl obulin. See e.g., Cabilly U S. Pat, No. 4,816,567; Queen et
al. (1989) 5 Proc. Nat'l Acad. Sci. USA 86: 10029- 10033; and ANTI BODY
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anti-fumor agents.
Further, the present invention provides a method for the diagnosis of acute
leukemia, chronic leukemia with blast crisis and lymphoblastic lymphoma using the
25  antibody or its fragment. The method includes the steps of (a) incubating the antibody or
its fragment with a cell in a biological sample, and (b) detecting the sample showing
positive reaction against the antibody. The tumor is preferably acute leukemia, chronic
leukemia with blast crisis or lymphoblastic lymphoma.
In addition, the present invention provides a diagnostic kit for acute leukemia,
30 chronic leukemia with blast crisis and lymphoblastic lymphoma using the material. The
diagnostic kit could include the method for the detection of antigen-antibody reaction in
addition to the material. The detection method is preferably selected from the group
consisting of flow cytometry, immunohistochemistry, enzyme-linked immunosorbent
assay (ELISA), radioimmunoassay (RIA), enzyme immunoassay (EIA), fluorescence
35 immunoassay (FIA) and luminescence immunoassay (LIA). The detection method include
the labeling materials, which could be selected from the group of enzymes (such as horse
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fusion method followed Koeler and Milstein method (Koeler & Milstein Nature, 1975,
256, 495-497). 10° spleen cells were fused with 10" myeloma cells using 50%
polyethylene glycol 4000. The cells were washed and resuspended in Dulbeco's
modified Eagle's medium (DMEM) containing 20% bovine serum albumin, 100 pM
25  hypoxanthine, 0.44 M aminopterin and 16 ?M thymidine (HAT media). The cells were
introduced to four 96-well plates and cultured at 37 C, and 5% CO; incubator. When
colonies were formed after two weeks, the supernatant was prepared and the reactivity of
antibody was observed using immunohistochemistry and flow cytometry.

)

The well containing more than 10° cells per well was regarded as positive group.

30 Cells were taken from the well containing highly reactive antibody, and subcloned 0.5

cell per well by limiting dilution assay to produce stable hybridoma clone with high

reactivity of antibody. This hybridoma clone secretes antibody into the media and the
supernatant was stored for the next steps.

35 EXAMPLE 2
In order to discover a clone which secrets antibody recognizing the specific cell

10
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cells were fused ma cell's using S _
hybridoma clone producing EB-1 antibody. As shown in FIG. 1, most of thymocytes is
20  positively stained. Cell surface of thymocytes were strongly stained so the antigen

recognized by EB-1 antibody is cell surface antigen.

EXAMPLE 3

To evaluate the reactivity of EB-1 antibody according the developmental stages

25  of thymocytes, flow cytometry was carried out. Human thymuses, which were removed
from patient during cardiac surgery, were finely teased, and single cell suspension was
prepared. 1x10° cells were suspended in 100 p1 PBS, and distributed into test tubes. 100

ul EB- 1 culture supernatant was added and stirred. The solution was reacted at 47C for

30 minutes, centrifuged at 1,500 rpm for 5 minutes, and the pellet was washed twice with

30 PBS to remove the unreacted antibody. The pellet was suspended in 50 pl solution
containing diluted secondary antibody (FITC-comjugated goat anti-30 mouse Ig
manufactured by Zymed, reacted at 4°C for 30 minutes in a dark room. After washing
twice, the pellet was suspended in SO pl solution containing phycoerythrin
(PE)-conjugated anti-CD8 antibody and allophycocyanin (APC)-conjugated anti-CD4

35  antibody, reacted at 4°'C for 30 minutes in a dark room, and then washed twice. Finally 200
ul of PBS was added to the cell pellet after centrifugation. Thymocytes are classified into

11
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20  (Bio-gel HTP Gel manufactured by Pharmacia) chromatography were performed.

3.14 g of ammonium sulfate per 10 ml of ascites was slowly added on ice
(precipitated with 50% of (NH4), SO,). The mixture was centrifuged at 15,000 rpm for 30
minutes, resuspended in deionized water and dialyzed in 1 liter of buffer solution (20 mM
phosphate, pH 7.4). The solution was passed and absorbed in Q-Sepharose column

25  previously equilibrated with buffer solution (20 mM phosphate, pH 7.4), and then the
buffer solution was again passed through the column to remove free proteins in the
column, after which the protein absorbed in column was eluted with linear gradient 0 M
to 0.8 M of NaCl using buffer solution I (20 mM phosphate, pH 7.4) and buffer solution
II (20 mM phosphate and 8.5 M NaCl, pH 7.4). Each fraction was electrophoresized in

30 SDA-PAGE and the fractions containing EB- 1 antibody were collected.

The fractions were then dialyzed in buffer solution (20 mM phosphate, pH 6.8),
and put through hydroxyapatite column previously equilibrated with buffer solution (20
mM phosphate, pH 6.8). The fraction in buffer solution (20 mM phosphate, pH 6.8)
passed through the column to remove free proteins and was eluted with a linear gradient

35 0to 0.3 M of phosphate using buffer solution III (20 mM phosphate, pH 6.8) and buffer
solution (300 mM phosphate, pH 6.8). Each fraction was electrophoresized in SDS-PAGE

12



hybri doma cl one produci ng EB-1 anti body. As shown in FIG 1, nost of
thynocytes is 20 positively stained. Cell surface of thynbcytes were

strongly stgj he antigen recognized by EB-1 antibody is cell surface
anti gen. Eﬁ\k/gﬁ%lgﬁ i b%‘ﬂ’;?”%‘%?%?di ng the

0 evaluate the reactivity of EB-1 afil]
devel opnmental stages 25 of thynocytes, flow cytonetry was carried out.
Human t hynuses, which were renoved from patient during cardiac surgery,
were finely teased, and single cell suspension was prepared. 1x106 cells
wer e suspended.in 100 | PBS, and djstribut intg. test tubes. 10 | EB- 1
cul ture sup@dne %ﬁfu‘?ﬁﬁscoﬁﬁﬁ’é‘tg e l%“f“i‘ P%‘go‘?fe%ﬁ'é ?&bﬁ&( BY‘FI?Nﬁ%ﬁqcf@écf%gdgat 47C
for 30 m nattibedy calletted fwageatialpted lin apflopriare bofferSolutiontaad stodeid 5tthdOpeg | et was

hed tw ' ] j h |
Suspended | a0 oo VR IgeRrk N R ol R BT T Rt D G011 €1 YOS

(FI TG conj ugat ed goat anti-30 nouse Ig manufactured by Zyned, reacted at
41C for 80 mnutes in a dark room gEkKAMPIvIR&hing tw ce, the pellet was

suspended in 50 sol utj on cqgntai ni ng, phycoerythri PE) - conj ugat e
e p< 06 ant i bodiSRERSH PUBIE Sy ST PRASTSENE Gtk B aRErCBAYES Snt | body,
reacted at BxahfloB t@OnvestigateewhétherdERA raktibody iy reantivet dgaimsivasrinatletkacytes Fi nal |y
200 Itl of s  asGER & i .y
Thynocyt es f’;’l’lr%gI§ (t: asss?l#ggmlt g?%d%%%&%eggg%?fﬁ %glaFS’BT/ %lgg§&3JOg%}%s f our
subset s acc#isiigthe pufified EBpl apdy, wandiresy combings with FTES®T ®Eq iy Whish cpq cps
douté:;:1 Clljgegaaséwre thymacmeeessaﬁytfa Juge d?@ltﬂegbnﬂﬁ?i hﬁﬁ@dyhmféudlresce@_e,d_oem‘ C|D?
or e.posi.t t hy tes t rati. -1-positiye cells
and the int fr‘l) Ny on?tgg?gedB???I 1- lfqgi“ymvﬁaé ﬂ%?eco rﬁbg?i/z&i&bgf uf)ll%(%%n%gotnbuﬁgtt&r(y. FI G
2 shows t heS‘I@wrdmﬁ. of three color flow 5 cytometric analyzing show ng the
i ghest St ai ning o grelon sius dRARERiey TED- DHREYy S the cAFSabeabifl | 17
solid 1+ noprinprabBp lukdoyies chvaie mipbaemal bl PR Test s ST E P v o
st ai ni nd5pr afetlium Eontaming i10red/ml ah Phgolicntagglytinise ERHOANoAS (ig/l efladti-ED8gr am 10
EXAMPLE 4 hi r | | i f ! : b
ce 1. sor ot | RREoP ol SbA Sl CRRIGHE eI ACTSS WMDERALHES P
m of prist ic%b ipgerd bieps Allsafrtaane wefernegative io EBrieaiitibdy, srespBEN Henosyiese, 10~
(2)1‘ t EBél hytkﬂmel ?éﬁ?qst&{tétfb% r634llth Blf fldwtc&tgm@&EIS%Tﬁwﬁ f‘i o6l 1éﬂ?6tc§aes/4re %o%?xriﬁnl _ Qf fj er
o 3 wee scites re,. ecte en oncentrati.on of.antibo
s 5t o 10 TG i i el hid R Strnis e ya0ab hu gt SAboa). b it hegaen@™ | POV

20  staining profile by an irrelevant antibody is shown as filled histogram.

00
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to human thynocytes were purified because there are many contam nati ng
proteins such as albumn in ascites. To purify antibody from ascites

cont ai ni ng ‘pﬁg{%ﬁﬁ ?J‘rt of antibodi es obtained fromBal b/c nouse i nto which
EB- 1 nonocl 0 g@ doma cells were intraperitoneal |y BSdKRA0QG/IPSIH

Q Sephar ose chromat ography and hydroxyapatite 20 (Bio-gel HTP Cel

manuf act ured by Pharnmaci a) chromat ography were perforned. 3.14 g of ammoni um
sulfate per 10 mM of ascites was slowy added on ice (precipitated with 50%
of (NH4)2 SO4). The m xture was cent;r'rif eg at 15,000 rpmfor 30 mnutes,
resuspended i n deionized water and di éiB;iS?e in 1l liter of buffer solution
(20 MM phosphate, pH 7.4). The sol ution was passed and absorbed in

Q Sepharose columm 25 prevjously equilibrated wth buffer solution (20 nmM
phosphate, pH 7.4), and t&k&HSthe buffer sol uti on KRd-ResHivitypassed t hr ough
the columm to renove freewyr ne colum, arter which the protein
absorbed in colum was el ﬁé@ﬁe&m&ﬁm}dﬂ%ﬂ%r gradient 0 M ,to 0.8 Mof Nad
using buffer solution | (Eythddegtessphate, pH 7.4) and buffer solution |II
(20 nM phosphate and 8.5 W SXG pH 7.4). Each fraction-was

el ectrophoresized in 30 ﬁk}\% C% and the fractions containing EB- 1

anti body were coll ected. QROcYle8t i ons were then dial yzed in buffer solution
(20 nmM phosphate, pH 6. 8) Gramddcypest t hr ough hydroxyapatite col um previously
equilibrated with buffer sdsikison (20 nM phosphate, pH-6.8). The fraction
in buffer solution (20 mM phosphate, pH 6.8) passed through the colum to
renove free proteins and was eluted with a linear gradient 35 0 to 0.3 M of
phosphat e usi ng buf fer solAftivaied peripkepd blapdphosphate, pH 6.8) and buffer
solution (300 nmM phosphat ®HAH®?ghnl) Each fraction was cl ectrophoresized in
SDS- PAGE 12 WD 20061121240 PCT/ KR2006/ 000870 and the fractions contai ni ng
nore than 95% of EB-1 ant iN8dGDAantbedy Ga@md. EB-1  antibody collected was
di al yzed in appropriate buffer solution and stored. 5 to 10 ng BB-1

anti body was prepared frorfiplenotyte§ ascites by repeated experinments. 5
EXAMPLE 5 The present exanpl e W?f carried out accordi n?r to flow cytonetric
anal ysis of Exanple 3 tonﬁ\wlgog e@age whet her EB-1 anti bhddy is reactive

agai nst normal | eukocyt es Cla3& &gt 133hhemaloppistisdtemB- 1 ant Fbody purified from
Exanple 4 as prinary anti iselyin ®oiblped s anal ysis, the purified E13-1
antibody was directly conbi Qg §thinfak TC OF PE, in which 10 case it was not

necessary to use the seco ..antl.boé for fluorescence, or
bi oti n- conj ugat ed EB- 1 an%?&gyvmwgﬁﬂn%m%é’ﬁcgﬁ

f1 uorescent - conj ugated  PHA, Phytohemagglutinine
EXAMPLE 6
5 The present example was catried out according to immunohistochemical assay of

Example 2 to confirm whether BB-1 antibody is reactive against normal tissue except

thymus using EB-1 antibody purified from Example 4 as primary antibody. Table 3

below is the reactivity of EB-1 antibody in each of the various tissues. Except for

thymocytes, all other tissues including peripheral lymphoid tissue, cerebellum, pancreas,
10  ovary and testis, skin, lung, adrenal, and kidney were negative for staining.

14



streptavi dine. Table 2 bel ow shows the reactivity of EB-1 antibody on the
cell surface of normal peripheral blood | eukocytes, activated peri pheral

bl ood nono l.ear cells cultured in the 15 nediumcontaining 10 g/ m of
Phytohenaggwgtzﬁoﬁflﬁ]é“? PHA) or 5 g/m of anti-CD3 anti bodyP,CTh'é%(M/"ogﬁPeen
cell, normal thynocytes, and CD34+AC 133+ hemat opoi etic stem cells in cord
bl ood. Al of themwere negative to EB-1 anti body, except for thynocytes.
The representative results of flow cytonetric analysis of nornmal |eukocytes
are shown in FIG 3, in which the sghig§d 4ne represents the staining by
EB-1 anti body, and the negative 20 staining profile by an irrel evant

anti body is shown as fi |+et—htrstograrm—i3—nO-20866+24+246—PSH KR2006/ 000870
TABLE 2 Cel |'s EB-1-Posit®sgy Peripheral Biweficases | NoepfEBrlocyt es
Lynmphocytes - Monocytes - Ganul ocytes - Platelets - Asdsitwat ed peri pheral

bl ood PHA (10 ?g/m) - B S P00y (5 g7 ) - _Sprenocytes - Thynocytes
++*  CD34+AC 133+henat Op@nﬁ’ﬁﬂﬁ‘od%{em cells in cgyrd blood o* Negative staining
** Positive staining in nmore than 90% of cells PHA, Phytohemaggl uti ni ne
EXAMPLE 6 5 The present Bomsilpl e was carried ouB according to

i mmunohi st ocheni cal assaphyus Exanpl e 2 to congi rm whet hgr BB-1 antibody is

reacti ve agai nst normal ¢i,ssue except thynus HSi ng EB- 1Oanti body purified
from Exanple 4 as pri mar%p A i body. Table 3
Nervous System
Cerebrum 4 0
Cerebellum 4 0
Digestive System
Esophagus 3 0
Stomach 10 0
Small intestine 2 0
Large intestine 2 0
Liver 7 0
Pancreas 4 0
Vermiform appendix 4 0
Reproductive System
Testis 2 0
Ovary 8 0
Uterus 4 0
The Others
Lung 8 0
Kidney 9 0
Adrenal gland 5 0
Skin 4 0
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below is the reactivity of EB-1 antibody in each of the various tissues.
thynocytes, all other tissues including peripheral |ynphoid
ti ssue, cerebellum pancreas, 10 ovary and testis, skin, lung, adrenal,
ki dney wer & X2YHINY for staining. 14 WO 2006/ 121240 PCPCREERIOG/00G0B70

Except for

and

TABLE 3 Organ No. of cases No. of EB-1 positive Lynphoid System Lynph node

18 0 Tonsil

Cerebellum4 0 Digestive System Esophagus 3 0 Stonmach 10 0 Smal |

intestine 2 0 Large intestine 2 0 Liver 7 0 Pancreas 4 0 Vermform
appendix 4 0 Reproductive System

G hers Lung 8 O ThY ghiessht Sxdinpl&Was Darried basbcbrdehg OKildw 4ytBmetric analysis of

10

15

20

25

30

35

Example 3 to whether EB-1 antibody is reactive against normal bone marrow cells using
EB-1 antibody purified from Example 4 as primary antibody. For this analysis,
biotin-conjugated EB-1 antibody and APC-conjugated streptavidine was used in
combination with FITC-conjugated anti-CD10, anti-CD33, anti-CD38, anti-CD71, or
anti-AC133, and PE-conjugated-anti-CD34. FIG. 4 is the result of three color flow
cytometric analysis, in which CD34" cells were gated. Pluripotent stem cells were
defined as CD34"AC133" (FIG. 4A) or CD34*CD387%™ (FIG. 4B) cells in bone marrow
or cord blood and they did not show reactivity against EB- 1 antibody at all. In addition,
CD34"CD33" cells (FIG. 4D) that contain virtually all the colony-forming cells such as
progenitor cells capable of forming granulocytes, erythrocytes, monocytes,
megakaryocytes (CFU-GEMM), CFU-GM, and burst-forming unit erythrocytes, and
CD34*CD71%r & erythroid-committed progenitor cells (FIG. 4E) were also not stained
by EB- 1 antibody. In contrast, positive staining of EB-1 antibody was observed on the
majority of lymphoid-committed CD34 ' CD10" precursors (FIG. 4C).

In summary of the results, EB-1-reativity was restricted to thymocytes and some
hematopoietic precursors in bone marrow, but not found in any another hematopoietic
cells including mature peripheral blood cells and hematopoietic stem cells and
non-hematopoietic tissues.

EXAMPLE 8

In order to clarify the antigen recognized by EB-1 antibody, a cDNA library of
human thymocytes was prepared using poly(A)+ RNA and the pcDNA3 expression
vector manufactured by Invitrogen. This library contained 3.5 x 106 independent
6olonies. The strain of bacterial host used was Escherichia coli MC1061/P3. Plasmid
pMIK/D3T 31 was constructed by inserting Xhol fragment of Gb3 synthase cDNA clone,
pD3T 31 (Haraguchi et al., Proc. Natl. Acad. Sci. U S. A. 1994, 91: 10455-9), into
pMIK/Neo expression vector.

Plasmids of the cDNA library were once amplified and transfected into 293T
cells together with plasmid pMIK/D3T-31 using DEAE-dextran as described previously
(Davis et al., Methods in Molecular Biology, Elsevier Science, New York
1986:285-289). Subconfluent 293T cells, 1.5x10° in 10-cm dishes were co-transfected
with 8ug each of cDNA library plasmid and pMIK/D3T-31. After 60 h, the transfected
cells were detached from plates and incubated with EB-1 antibody at a 1:200 dilution on
ice for 45 minutes. Cells were plated on dishes coated with goat anti mouse IgM as
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15 WD 2006/ 121240 PCT/ KR2006/ 000870 EXAMPLE 7 The present exanple was
carried out according to flow cytonetric analysis of Exanple 3 to whether
EB-1 anti bo%iloﬁﬁ/fzﬁ?ﬁt i ve agai nst nornmal bone marrow cells usin EB- 1

anti body purified ffom Exanple 4 as primary anti body. FoPCTKR00840083sis 5
bi oti n-conjugated EB-1 anti body and APC-conjugated streptavi dine was used in
conbi nation with FITC conjugated anti-CD10, anti-CD33, anti-CD38, anti-CDr1,
or anti-ACl133, and PE-conjugated-anti-CD34. FIG 4 is the result of three

color flow t tric an Si §, | i C 4+ cell s re ed.
Pl uri pot ent dé%/céﬁ‘?n‘g@e?’?“ﬁa%wysﬁ%‘? Fﬁfgd\ﬁh%' ﬂﬁgz%icﬂél U -191351}562(844'8)-
CD34+CD38" r (Pl DNAMW, alell Sronnth dreelisand trinsforned ito RDINAE; dddh did
o e AT AT el
cells (FI G;(Pr) % a c;)géal n1 V|r:w a"lg#/) g\l@y@@goflony-%or% ng cer:tﬂd?h:’such as
progenitor PsThesgs&inr 26 peols spmpinie P £alomiss padswers prensrascandessree cyt es,
gggi_ligg ¥|csgyt%1 &%ﬁ@%allﬁwhf% &ofh Mgas'rtfv@r;ﬁo&gvgs%&zgregﬁ?d; Bﬁd)ﬁﬁéefs, an?
shl ,erythr -£0 rogenj t or S were al so no
stained 15 ByeEolonichibtalieled e Thsh realitty Qs wede bplaiet e srcieges
ant i body wasDEAEdexteah tramsfebtzon andjimmiungfluvkestgnep hssag- commi tt ed CD34+CD10+
precursors (FI G 1éfidieq LN ¥d Qfa%tg%sté@% | XRor GRr Hiddhtdnd éléfrge%to

restricted t thy,goc tes. and_so topoietic precursqrs,in bone marrow,
but not fourRR2EeidnG “S%M@Bﬁggg[f%bi"é?t% Delgtions mutants, @ff r{Bisnelens were
peri Eherw birepaeedowith & KalodS dyaemt dpletied ki€ Diﬁ&i?iyﬁlﬁﬂédliidam?imil&ﬁon sequencing
non- hemat opgl eticctis " I n.order to clari. t he ant.igen
recogni zed g"&%&ﬁ“&‘ﬁ?ﬁ%ﬁ&@@?@%ﬁ g‘flg‘re gs é £ u_ﬁ‘g‘{ﬁ{}?%} n%lcs:toﬁ‘egldagxsy
prepar ed usi tegnipaprs (jhthRIRIEMddseHemiramiAy clesoqessnsing kit 228 1 877 DNA
manuf act ur etselyenbd \thdnu®BRed By ABpilddBiddy¥temoNBistRercR using tHOONARaRAADeNt
col oni es. Th,%st i.n of gacterl a? hoslt seg]swas Eschenc $§ ﬁﬁ" C1061/ P3.
Pl asmi o pMIRFEIP droyghhis fraderiife reaalog MoF Be ARgRg TS4Raizes By ark sdposh 3
synt haselx DNAhamman€D43pD3T 31 (Haraguchi et al., Proc. Natl. Acad. Sci. U S
A. 1994, 91: 1045%- | < l}g@ ] 30.-Plasm of the
CDNA | i brary wer g&oa%ngﬂg%ﬁ tlhigelﬁ(?(gn 0?2%%@2@?% h}\iﬁ%@)&%&ugéﬁ gaﬁ?%lget her
wi th plasm dCPAA temgetel 2037 wgllpma. deined withaEBddsantibeds apt @ WALKRGVI ( Davi s
et al., Methggschsm Mibesy DHT-Bi A Bevm i IGeY, EE-1 266iAGas NeivealfivKagainst

wild-type 293T cells, whereas CD43 transfected 293T cells were stained by both EB-1

20 and DFT | antibodies. Thus, EB-1 is a monoclonal antibody against human CD43.

As CD43 is heavily glycosylated protein, we investigated whether sialidase

treatment of CD43 molecules modify the immunoreactivity of EB-1 antibody against

CD43 antigen. FIG. 6 shows a flow cytometric analysis of Molt-4 cells with or without

sialidase treatment. The dotted line represents the negative staining profile by an

25  irrelevant antibody, and thin and thick solid lines represent the immunoreactivity of EB-1

antibody on the sialidase-untreated and treated Molt-4 cells, respectively. The

immunoreactivity of BB-1 antibody on Molt-4 cells was not affected by sialidase
treatment.

To confirm these results, SDS-PAGE and Western blotting was carried out. 1x10

30 of human thymocytes or Molt-4 tumor cells with or without sialidase treatment were

suspended in 1 ml of lysis buffer solution (S0 mM Tris-HC1, pH 74, 150 mM NaCl, 0.5%

w/v Nonidet P-40 and 1 mM phenylmethylsulfony] fluoride (PMSF)), shaken at 47C for

30 minutes, and centrifuged at 13,000 g for 15 minutes for removal of nuclei. The

supernatant were separated by electrophoresis on 10% sodium dodecyl

35  sulfate-polyacrylamide gels (SDS-PAGE) under the reduced conditions. The acrylamide

concentration of the separation gels was 10% and appropriate molecular weight markers

17



1986: 285-289). Subconfl uent 293T cells, 1.5x106 in 10-cm di shes were
co-transfected wth 8g each of cDNA library plasmd and pM K/ D3T-31. After
60 h, the EI@fE%E d 35 cells were detached from plates and i ncubated with
EB-1 anti bé%@ $ 200 dilution on ice for 45 m nut eSCTERPWGONBEIE p) at ed
on di shes coated with goat anti nouse IgMas 16 WO 2006/ 121240

PCT/ KB2006/ 000870 descri bed previously (Wsocld et al., Proc. Natl. Acad.
Sci. U S A 1978, 75:2844-8). Plasmd DNA was rescued fromthe panned

cells and transfor I nt 93T. Expanded | asmi.d was transfected

agai n, and TH¥ ‘ésﬁ%”erglf’ﬁg%gﬁl? Ieiicstrg Eééif BE?“%EFUW pifrpeellulosy membrenes 8281 or 96
pool s cont adeeng 430V dal Enhass. eAfthr protedn pramsfery thd nitrudeBuloscemeniblayesSwérs- 1
reactivity. :Fi f . Siti | St sghe , and
three si ngildé::hco o,}rf:cl’re%}%t ﬁ%@@gﬁwgﬁ%ﬁ%gﬁé@{@g? %vwgﬁkz@ﬁ@mg%e

i sol at ed usT¥§etindSSamd theprncubgtediovermight with £8: tljapHbedyiluadin blockisg escence
aﬁsay- . Idsgl Bufeh 4t Oy /ﬁlBa&iUe' AkraRS. dTl&te;ﬁéxﬁslraﬁ?é \?él@lrilﬁé’tﬁtﬂfé&ﬁiﬂ]?s tevmﬂ stFned into
phagenmi eScr 0 + ctqr.. i op,nutants.of this clone were
10 pr epar edgﬁ?rﬁggéH%&&@Kgﬁﬁ%‘ %@Ia@gilﬁwg%eg .f°rDP<l}e‘6 ﬁWﬁ?@ng‘?g‘éﬁtm nati on
sequenci ng wsismoesd immmmdgloyulii GleenjugBddivitllyesqpadishgresoxidase dilutedrti@0@0ional |

cust om di de@fwg%ge%ﬁﬂat&&a WirdeNwhdlies, P@kﬁ%&ge%?%%pﬁgg " why GhctSFgyenci ng

kit and node sequencer nuf act ure Bi osyst ens; Bl ast

search usi n§napecdspmiwginesreace (EGd kit magptagtired byHinershamPhemadia Bioteeheal ed
that the0antFIGensliodGCOSDARAGYE abB-Westend blotithy andlysis Sf fyeoeyeA3& B)andonfirm

that the EBs ti Y of | h nt i gens, . hu 3
transfected N%@I]' cglgl_ s&mﬁg@g%tésﬁgd%\;‘\n?gh%-%dg.féﬁglgb% ygandggrev%egfdél 5 nown
anti - CD43 amtertpligresiopfieell lysaks that dsmot irpated with sialidese, whergas laods B wad Dryas
reactive agaghdfectrditlobsisy BE sthliddseC QlehRd MERE CEB- %tiﬁd@n%csgrﬁﬁé& BOBT cells
wer e st ai nedﬁﬁi bot'h 58% 20 a%gﬁ% a‘gél bogl.es. Thus 555% 1 S.a

nonocl onal  SR{T456ERrAISE e Sptreaf olegyles s jsuggrsg et R | @BEadx: ed

pr ot ei n,15we niipesdoggiat englydusylated regial ofER43 moleade.nrent of CD43 nol ecul es
nodi fy the inmunoreactivity of EB-1 anti body agai nst CD43 antigen. FIG 6

shows a flow cytonetric analysis of Mdlt-4 cells with or wthout sialidase
treatment. The dotted |ine representXAMBLESgative staining profile by an 25

irrelevant anti bqhd)zirdeﬁﬂﬁdéﬁﬂeﬂha'@b@m;ﬁtléﬂéf&cb@ﬁidd@st}fe%-ﬂsﬁlﬂbodﬁ@D%
| mmunor eact1 vi. t

of EB- anti.body. on the siglidase- eated and.treated

Vol 14 col | b e eptmeBaring Soung toaumies s R CIRAS Sk S BBRUAGR "hol ¢ - 4
cell's w9 ndtomad CP48 eBNyanslivaéd fvathe construction of expression vectors. For example, to
produce glutathione-S-transferase (GST)-fusion protein, CD43 recombinant plasmids were
constructed by cloning PCR fragments into pGEX-2T vector manufactured by Pharmacia.
Primers used for PCR amplification were selected based on the sequence in GeneBank
and modified to contain BamHI and either EcoRl, or BglII restriction sites to facilitate
25  cloning Both purified PCR products and pGEX-2T vector were digested with BamHI and
either Bglll or EcoRl at 37°C overnight, ligated using T4 DNA ligase manufactured at
16°C overnight, and then used to transform E. coli competent TOP1OF' cells. FIG. 8
shows a schematic diagram of 11 CD43 deletion mutants. For example, the pGEX1-253

In

represents the pGEX-2T vector containing 1%*to 253™ amino acids of human CD43.

30 To express GST-fusion proteins containing human CD43 sequences, E. coli
TOP10Q cells transformed with the recombinant plasmids were grown at 37°C overnight in
Luria troth (LB) medium containing 50 pg/ml ampicillin. The overnight cultured cells
were diluted 20 times with fresh LB medium containing the same concentration of
ampicillin and grown at 37°C for 3 to 4 h until an optical density value of 0.6 was reached.

35  The gene expression was induced by adding IPTG into the culture to a final concentration
of 1 mM. After 4 h of incubation at 37°C with constant shaking, the cells were pelleted by
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treatment. To confirmthese results, SDS-PAGE and Western blotting was
carried out. 1x10 30 of human thynocytes or Mdlt-4 tunor cells with or

wi t hout sialidase treatment were suspended in 1 m of sis buffer solution
(50 M Tri ¥GREP612424074 150 mM Nadl, 0.5% w v Noni det PPéWKé‘ﬁ‘EPW

phenyhnet hyl sul fonyl fluoride (PIVBF)), shaken at 4?C for 30 mnutes, and
centrifuged at 13,000 g for 15 mnutes for renoval of nuclei. The

super nat ant Were separ at ed by el ectrophoresi s on 10% sodi um dodecyl 35

sul f at e- poI | am de S PAGE) under the reduced conditigns. The
acryl ani de R 3t §®ﬁ gofor tlﬁ@’%‘gﬁsa?‘ t4r€ SRd dengespspendeb i d minflsHs i at e

mol ecul ar VElf@hISOrMEﬁeSHC]Lf)HVED ZQﬁMHJZIRMI)ORﬁMMQQﬁ/eQ&D@Zxﬁ of p&ked used.

done at 45 G g oRfARinla Bl E 800 i\l PS5 fo- St EEN 08 "

menbr anes WAMEF. i ncubated for two hours with blocking buffer containing 5%

i ! ; rr?t pbljﬂéyand 0. 52 Y estoryeIBtt 1390 @D%utaﬁ@%ﬁlmlIaﬂl@db@i,itaﬁqu&y@fé%}gmatw th EB-

buffer at 1? con e
menbr anes ngl éﬁ'ﬁﬁ)‘%&“ﬁ“?ﬁ @8 eﬂ WE‘Q sW*‘f"r‘i%ﬂ“ (“PTESPS ?‘T—’ Hmd%é?ﬁyj] Tween
20) and i ncsnbated@DSppolyadnylumide galsfibhowed ublotting abn@aatroceaulb:;e noembranes.

| mmunogl Obﬂ’{ é“mﬁo%?{&lddggje%rﬂetvb‘c}gl%%ﬁ @ﬁﬁ%@ P%t%hg%%nﬁ“d ﬁcgy&or?éi’oo I n

bl ocking b Nree reactive prot was det ect ed

by enhancetipdniadeach seetvrorropimcandiyas deteater by tenhanged phoapigpRIpRIPhar maci a
Bi ot ech10 10adcbiding/to FHOMYE ceﬂur%%{‘ﬁ e BNHIGMSEWE tH%' Wbétérﬁgbl 3halysis ofF

A ana C et B3 o] i YL 1) &&T%E%mbbéﬁ 2 gl enrme RN arad
with siali dhse 2 pHBK&A8, laancs pBEXheB7Dlanast pGREEK 1 ile ddneop IpGIESRFE5, dénesd al | dase-
treated | ysﬁﬁ){l% 1&&7\%@@% §99019ﬂé“'82 Eﬁ‘?i ElB fhald %@@(Jﬁ&qatl% ‘i’ﬂt

untreat ed sl gests

recogni ze uPgEFEe§latedd nCdg:7arE0 apg lane %W@W?W@Vﬁgﬁ'
define t$e ERP4RovAPINIFRIGEI, lpe@ocg'msmdntbms ﬁh@m@nﬂs@ﬂéﬂd@@ﬁi}kec@‘lﬁn offGDant s vvere

constructed, .The,c e, & 9 ed 20
froma ®43%wa0@ use el?ﬁ}ee%l oﬁgt?r ﬁ?l o%mo Y/ 1Sglfr%esté):,%n Ve cét 8%12 For
exanpl e, tosqguetaoECHH ﬂtdwmc@sw@ﬂgwgﬁdlsﬁlxmﬁo awsio Ahpbatlei($EQ CD4 3
recombi nant IIB‘N@ dﬁlei‘%r’é ﬂn§9é&§&r[c@?§xi%%uﬁ¥fu?ﬂn@ﬁ€d§ cPﬂEB thé %ﬂﬁ?é‘ie@ognﬁe@ pGEX- 2T

vect or manuggﬁgured Phar naci a Pri'ners tion were

sel ect ed ba Olnan(tlhg aﬁtﬁergsqeﬂ O@H%WROAJ ce?l hematopmetlc st ce]ls subsets

20  of hematopoietic precursors in bone mar'ow or any non-hematopoietic tissues.

IJ

EXAMPLE 10

Example 3, 5, 6 and 7 show that EB-1 immunoreactivity is restricted to subsets of
hematopoietic precursors in bone marrow except for hematopoietic stem cells. In this

25  example the expression of CD43 epitope recognized by EB-1 antibody on leukemic cells
were investigated -according to flow cytometric analysis of Example 3. Peripheral blood

was collected in EDTA tube from leukemia patients and erythrocytes and mature
granulocyte were removed by centrifugation using Ficoll-Hypaque manufactured
Amersham Pharmacia Biotech. The purified cells were stained with FITC-conjugated

30 EB-1 and analyzed using flow cytometer. Table 4 below is the results of marker analysis
of leukemic samples using EB-1 antibody by flow cytometry. In 31 of 38 leukemia cases
(81.6%), which include acute myelogenous leukemia (AML), acute lymphogenous
leukemia (ALL) and chronic myelogenous leukemia (CML) with blast crisis, tumor cells

are stained by EB-1 antibody. FIG. 10 shows the representative flow cytometric staining

35  pattern of leukemic cells using EB-1 antibody. The solid line represents the staining by
EB-1 antibody, and the negative staining profile by an irrelevant antibody is shown as
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and nodified to contain BanH and either EcoR, or Bglll restriction sites
to facilitate 25 cloning Both purified PCR products and pGEX-2T vector were
digested with BarnH and either Bglll or EcoR at 37C overnight, |ijgated
usi ng T4 DO PAO§A¥24%mnuf actured at  16C overni ght, and PFW@?FZE‘?Q 0874~
transformE. coli conpetent TOPIOF cells. FIG 8 shows a schenatic di agram
of 11 CD43 deletion nutants. For exanple, the pGEX1-253 represents the
pGEX- 2T vector containing I'tto 253rd am no acids of human CD43. 30 To

expr ess GST-hu i.on proteins containing human CD43 sequences, E. coli TOP10
cel s transf ??ST"@ato ¥h the reconbi nant plasm ds were grown at 37C over ni ght
in Luria troth (LB) nmediumcontaining 50 g/m anpicillin. The overni ght
cultured cells were diluted 20 tine A\ﬁfﬂﬁufresh LB medi um cont ai ni ng t he
sanme concentration of anpicillin and grown at 37C for 3 to 4 h until an
optical density val ue-of~6r6—was—reached—35—F e T ession was i nduced
by adding | PTG into t\rls&e cutgﬁ%e to a findo.odnEBRt IS of 1 M After 4 h
of incubation at 37C wi'PROLERETHAt shaki regsest heNoedfl s Bkre pelleted by 18
WO 2006/ 121240 PCT/ KR20061000870 centrifugati omasgs 6000 g for 15 m nutes at
4C and t hen resuspend T 3 T of TysSts, puf gg Tris-HCQ, pH 8.0,
1 mM EDTA, 100 niM Nac%M or each gram of packed el li “The suspensi on was

i ncubated on ice for mnwthafinal cbncentr@tioh?®f 0.2 M PMVBF. 5
For Western blotting M2CD43 nutants with 8B-1 antibod/;5 aliquots of each

| ysate 10f GST-CD43 fuggon protein were separated by gbggtrophoresis on 10%
sodi um dodecyl sul fahg (SDS) - pol yacryl am de gel s, fol | 8%(1 by blotting onto
nitrocel | ul ose menbraf®®. The nitrocel | ul bse merbrand s -stained with EB-1
anti body or anti-GST pothgrsl onal anti body and each red®7 ve protein band was
detected by enhanced c il um nescence 10 accordifng to6 t?e procedure of
Exanple 8. FIG 9 sho he Western blotting analysis c?f CD43 mutant with
EB-1 (A) and anti -GSTéB%L a.r];tai bodi.es. Lane_1 represent pGEX1-253, I|ane 2
PGEXI - 985 | ane 3 pGEXICME Winplast 4igtex1- 813 | ane % p 175, lane 6

pCGEXI - 70, |lane 7 pGEWHé—@—f%&&-,——HWS-BI, | ane 10
pGEX76-81, lane 11 p 4 80, lane 12 pC;E)@ng, andll ane®1® hunan t hynocyte

| ysate. 15 As shown in FIG 9, pCGEX73-81 contains the m niml sequence for
recognition of CD43 antigen by EB-1 and thus CD43 epitope for EB-1 anti body

is 73'd to 81s’ ino acid sequence of .CD43 The.seguence is. as follows,

Gu dy Ser Pro ﬁfglﬁ pﬁ:SﬁntTﬁ(ramggerqw?q és? gg@%ﬁ\ﬁw%'{‘g %n’é‘?’@ ,tocflﬁf"é’a]s equence

i s very 20sefamblysin dfhExasplec2 td Hatestigpte oytietiwpEB-dcamivodyds reactive against
lymphoblastic lymphoma cells using EB-1 antibody purified from Example 4 as primary

antibody. FIG. 11 shows the representative immunostaining pattern of lymphoblastic
lymphoma tissue by EB-1 antibody. As a whole, 4 out of 9 (44.4%) lymphoblastic
lymphoma cases showed positive staining by EB-1 antibody.

25  Therefore, EB-1 antibody and its CD43 epitope could be powerful diagnostic and
therapeutic tools for various types of acute leukemia, chronic leukemia with blast crisis
and lymphoblastic lymphoma

EXAMPLE 11
30 : In order to determine the therapeutic potential of EB-1 antibody, EB-1
immunotoxin and human leukemia model in mice were developed. To produce
immunotoxin, saporin manufactured by Sigma, and EB-1 antibody were conjugated via a
disulfide bond between chemically inserted sulfhydryl (SH) groups (Polito et al., 2004).
The human leukemia model in mice was established by the injection of 2x105
35 CCRF-CEM cells in a 300 pl volume of PBS into the tail vein of RAG-1-deficient mice.
One week later, each mouse was treated with four 100 pg doses of either of EB-1
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by EB-1 anti body is not expressed on mature bl ood cell, hematopoietic stem
cells, subsets 20 of hematopoietic precursors in bone marrow or any

non- hemat opoi eti c ti ssues. EXAMPLE 10 Exanple 3, 5, 6 and 7 show that EB-1
i mmunor eac&%“f’ﬂ/uil@“r estricted to subsets of hematopoi Bt TERAVEEDors in
bone marrow except for hematopoietic stemcells. In this 25 exanple the
expression of CD43 epitope recognized by EB-1 anti body on | eukem c cells
were investigated according to flow cytonetric analysis of Exanple 3.

Per pheral Bland AL SRR e A, 0T Libe, Lol Sukan 2 el e, and
Fi col | - Hy pag@epheciuihact #BSY inté\thertsihesin Bhevenpather diiydi.eatays 7/ 1pund is)ed cel |'s
Tabl e 4 bl it wou afe SR UAT, Bfecin oF CORPEERP AL Biod lale SO &' U071
EB-1 anti botfFotsyoial oleays oMias r yiained withofFIBE-qoaivgaied a EBak e gntitody . @ad o) |
L5 L] e el e e oo g L
re bt ai nedopprapdSHAPELRs. 1Pk B Rt vt ol L SaetE e
c ylt 0 (rjrelt Ir |ng uké¢mic aejls3is ?k@ad ﬁfnﬁh;)midedmlcenttai nged, 2%.4usdfmgllﬁap&ﬁmtaﬂ blodg(;/eTh e
Staining pr ?&W D ek B R B B8R 31240
PCT/ KR2006/ f 69 lpe‘ﬁasmegwgrwo fralsLin the mrouge drsated with BB-Igpapodr 5 Type
of | eukéi aimasesodib. Tief lebkends el bufddn w22 ak6 d&edled oubtw-bQinfhe his8 7 87. 5
10 V8 11 100,01 M8 8 4 40008, o R NGESaio Pk ibbni? riouhd: Thus B W U
antibody could provide effective tools for treatment of acute leukemic cells through the
delivery of toxic material into the tumor cells, antibody-dependent cell mediated
cytotoxicity (ADCC), or other mechanisms.
15
EXAMPLE 12
EB-1 antibody recognizes the 73" to 81% amino acid sequence of CD43, Glu Gly Ser
Pro Leu Tip Thr Ser Ile (SEQ ID NO: 2). The present example was carried to develop
new anti-CD43 antibodies that are useful for the diagnosis and treatment of leukemia and
20  lymphoma. DNA fragment encoding 70 to 98™ amino acid sequence of CD43 that
include SEQ ID NO:2 were cloned into pQE-40 vector, and then used to transform
competent E. coil TOP10F' cells. Transformed TOP10F' cells were cultured according
the methods of Example 9, and CD43 fusion protein was purified from the E. coil lysate
by the passing of E. coil lysate through Nickel column manufactured by Amersham
25 Pharmacia Biotech. 100 ug of SY-CD43 fusion protein was mixed with complete
Freund's adjuvant and intraperitoneally administered and immunized into the Balb/c mice.
Four weeks later, additional two 100 pg doses of SY-CD43 fusion protein mixed with '
incomplete Freund's adjuvant at two weeks interval intraperitoneally administered.
Three days after final boosting, the spleen was removed from the immunized mice and
30 hybridoma cells were prepared according the fusion method of Example 1. The culture
supernatant of hybridoma cells was screened using human CD43-transfected murine
EL4 cells by flow cytometry, and two hybridoma clones that are reactive against
CD43-transfected EL4 cells were selected and named as EB-2 and EB-3, respectively.
FIG. 13 shows the flow cytometric analysis of CD43-transfected EL4 cell line, human
35 thymocyte, human peripheral blood cells, and human acute leukemia cells by EB-2 and
EB-3 antibodies. CD43-transfected EL4 cell line, human thymocytes and human leukemic
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The present exanple was al so carried out according to i mmunchi stochem cal

20 analysis of Exanple 2 to investigate whether EB-1 antibody is reactive
agai nst | hobl astic | ynphoma cells using EB-1 anti bod urified from
Exanpl e 4 é’gg 064 antibody. FIG 11 shows the repr es"y§ﬂ'p1§ﬁ°\’ﬁé’°°870

i munost ai ni ng pattern of |ynphoblastic |ynphoma tissue by EB-1 anti body.
As a whole, 4 out of 9 (44.49% |ynphoblastic |ynphoma cases showed positive
staining by EB-1 anti body. 25 Therefore, EB-1 antibody and its CD43 epitope

coul d be po rful dla nostic and. .thera ic tools, for variaqus pes of
Cout e | oukotAIa WEEHpRRTS DR R PER TR IBIGSAS tefe oAt Qs BrBH ESr o

| ynphoma EX&ViBbdesl 1TIRS, stainiog gatteri of bieh EBA @rl EBO ahfilesdiygsds) siimilapiotiea of aI of
EB-1 anti bogy,q EB-1 i munot oxin and human | eukem a nodel in mce were
devel oped. TO produce imunotoxin, saporin manufactured by Sigma, and EB-1

anti body were conjugated via a disulfide bond between chemcally inserted
sul i hydryl (SH) groups (Polito et M%. The hurran | eukem a nodel in

m ce was establi edb the ection of 05 35 l\{l cells jn.,a 300 |
Vol umeof CPBS.i it HEeht Sl iRt 43 &PilogsecqRmRe ot o
each nouse hﬁEBt?fzdeEﬂaB amttbbdﬂemancoﬂlﬁ@tbeSID&@&GEmﬂWés@embfottEgofExﬁﬁpW\D
2006/ 121240 b

i rrel evant ant I %@9%&99’8ﬁﬁ‘qa““?ﬁ%cf‘%ﬁwg%ém%“w“w 5]2%925{; @Bé%) into
the tail verrwtanhw EBy2 #rdrfdi-3¢l dire (D48 epidppp JorEB- antjbodigs ds simgilar to fhafor weekss
after i m% F?ElBHIO:IEBLatI 18) t8€ triikithap pifopEi ct)rQEM %Bl-l' gnd BBOOshtHaaRS Grel T30 t81e i e
retro-orbita exus was S n an

PE- conj ugat %“gn"}c} - SrANE© thbqskﬁb IB Iﬁ{) g’oﬁ& éﬁ@g‘? %f%g ir&aﬂgvéjeﬁgg)onet ric
anal ysi s oHoEewrpEB-23antibatlyl@uldriegniz2 thessmatlor peptide a¢quencer thauEB- dfand | ow
Cytonmetric apad Viienfimalleh ng%%pr;?ﬁ:ﬂ b 96" b SFORtnb LAY nﬁﬁn&@ FEpa 10Nt T 0!

mce, 23.4% of cel]s In periphera - and human
VHC cl ass | S§YSHFY § &S @@RWS C?ERALE%FFPSTM@H%F%(SW@EM cells vvas reduced up to
1.3% i n1fhe nousEhd CP43 @ﬁltapetdftEBpf%ﬁﬁWenﬁbnlﬁ usefiil footthex diagnobiseoflatutkee i c

cell burden ut I e ed with
EB-1 anti boae;{/@%rr'f?y cﬁm‘ﬂf %&%t 8} ol Y\?crl{l S%bgatnr of%ﬂ%&& hﬁéﬁh%%é ?y
ant i body codbtémph@mld@h@hefreﬂm ¢b43 owlltgpef & expressedraipon dissugcenaminadiok oni ¢ cel | s

through the elﬂﬁkial’ﬁwd SlardiPioh bERLE thid thel (B4 eb{ﬂ@petdffﬂérpr&gﬂﬂuﬁfenuon is not

ant i body- depe nt cel iate cyt ot oxj ci or .ot her .nechani sns.
Y- Q’ g&l‘n normal noggematopo?euc t}ésue mature {7%06(1 and activated periphera

20  blood except thymocytes. The CD43 epitope of the present invention can be used as target
material for the treatment of acute leukemia, chronic leukemia with blast crisis, and
lymphoblastic lymphoma because it is not expressed on hematopoietic stem cells and
normal tissue except thymocytes and subsets of hematopoietic precursors in bone marrow.

The description of exemplary embodiments of biologically active polypeptides is

25  illustrative of the present invention. Because of the variation which will be apparent to
those skilled in the art, however, the present invention is not intended to be limited to the
particular embodiments described above. The scope of the invention is defined in the
following claims.
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15 EXAMPLE 12 EB-1 anti body recognizes the 7P to 81't amno acid sequence of
CD43, u Ay Ser Pro Leu Tip Thr Ser Ile (SEQ ID NO: 2). The present
exanple was carried to develop new anti-CD43 anti bodies that are useful for
t he di agnogsi s and treatment of | eukem a and 20 | ynphorma. DNA fragnent

encodi ng 7Y HATISClo8MBED i o aci d sequence of CD43 that include SEQ ID
NG 2 were cloned into pQE-40 vector, and then used to transform conpetent
E. coil TOPLOF cells. Transformed TOPLOF cells were cul tured accor di ng

t he met hods of Axdipiited golypaptidCiteg is a8 pioRs 6f &L 3veanpsisiigs sredminootpid he E.
coi | | ysat gqudie LNEPRSRONG aff isfess BiRh od 4idd Geibdipgurgth, N ckel col um

manuf act ured by Amersham 25 Pharmacia Bi otech. 100 of SY-CD43 fusion
protein was m xed with conpl ete Freund' s adj uvant and int raperitoneal ly

i 1 onal “wo 1500 0 eaer RS AR Mt G i R R R s it o o

Freund' s apgivant at two weeks interval |ntraper| toneal | y adm ni stered
Three days after final boosting, the spleen was renoved fromthe i muni zed
m ce and 30 hybridoma cells were prepared according the fusion method of
Exanpl e 1.3.The Thd isbleRd fljpepirt &obrdd 0YdMindonahéeinl the WpRogcoeeneasl iwsi ng
human CD43-transfected nurine EL4 cells by flow cytonetry, and two

hybri doma PegHedlytaesssf @nrthypeovirs sugsst ﬁébemwttcr%{?@f%a BPOBE NaEaVl s wer e

sel ect ed apndieNROESGhiR3cIEBbRsEBds B Bronf€ RRRGH b M@thy blastFrGs ahd l§§gﬂ\§)lz{sh@ flow

cytonmetric analysis of CD43-transfected EL4 cell line, human t hynocyt e,
human peri bA@pana ¢slllsod cel |'s, and human acute | eukenia cells by EB-2 and
EB-3 antibodi es. CD43-transfected EL4 cel | | i ne, human thynocytes and hunan

| eukem ¢ 21 WO 20061121240 PCT/ KR2006/ 000870 cells were positive, but
human peri ﬁ)her alheblisolatedcpdlyEpide ecovedjeg ity eldim  bowherEB- theappltopB8-g CD43

ant i bodi es stal ni n atter h EB-2 and EB-3 antibodies is
simlar toC({nH)atéés a”\gg)aflogs‘fe T\Mﬁ € present exanple was carried out
to determine the CD43 epitope recognized by EB-2 and EB-3 anti bodi es
accordi ng {he SPS- PA and Western blottin anpl.e 9 using

del etion n'%.lt antg Ag%ylﬁr 4R oREMeRE Whisd: & 'ﬁBT'BEFi“HIg) Qg GRoge o"ff%%ﬁ

mut ant Wi t fonfgisidgan dmEB-23id sdfiRnélA3EeDIOPEl.f or EB-3 antibodies is simlar
to that for 10 EB 1. That is, the mninal epitope for both EB-1 and EB-3

anti bodies are 73°'d to 818"
6. An antibody or its fragment which binds to a peptide consisting of an amino acid

sequence of SEQ ID NO: 1.

7. The antibody or its fragment according to claim 5 or claim 6, wherein the epitope of
CD43 is specifically exposed in thymocytes, subset of hematopoietic precursors in bone
marrow, acute leukemia cells, blast cells of chronic leukemia with blast crisis and
lymphoblastic lymphoma cells, but not mature hematopoietic cells, hematopoietic stein cells,

and non-hematopoietic cells.

8. The antibody or its fragment according to claim 5 or claim 6, wherein the antibody

specifically binds to a polypeptide comprising the amino acid sequence of SEQ ID NO: 2.

9. The antibody or its fragment according to claim 5 or claim 6, wherein the antibody is
produced by immunizing an animal with a polypeptide comprising amino acid sequence of
SEQ ID NO: I, and screening the antibody which specifically binds to a polypeptide
comprising the amino acid sequence of SEQ ID NO: 1.
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am no acid sequence of C43 (SEQID NO 2; Au Ay Ser Pro Leu Trp Thr Ser
Ile). However, EB-2 antibody could recognize the smaller peptide sequence
than EB- 1 and EB-3. The mininal epitope for EB-2 is 76th to 8151 ami no
acid sequence of CD43. The sequences is as follows, Pro Leu Trp Thr Ser Ile
(SEQ | D NOI0-1) . Thesntrpeelyopats fragnens gecorsting teelain S staim Ay ahireigthe agtibedfisll £ or
the di agnogjsy agnaqagrgfrbgdy SroUK&GITRnal GRGKYAL C | eukem a with bl ast crisis, and

| ynphobl astic” I ynphona ‘by determ nation whether this CD43 epitope is
expressed upon tissue exam nation or peripheral blood exam nation because
this the 3 f I i ' I

non- henat g@gl eteﬁ ceatglggos Orgtpﬁa%[' E‘I%rdd& Pl}dlsn?%dr@e%ﬁﬁhsg@eg g?ﬁ“%ﬁi?ﬁl

bl ood exceptimélhyemoclpoagntibblde CD43 epi t ope of the present invention can be
used as target nmaterial for the treatnent of acute |eukem a, chronic

| eukem a with blast crisis, and |ynphoblastic |ynphona because it is not
expressed on hemta@p@dd@toir @s Sh@nent edcbslirgnd clamo b BB laitd & SWheredkibe pritibbiy ROCYt es
and subsets of henat opoi e(% cursors in bone marrow. The description of
exenpl ary RANBENG g‘aB‘Ize %‘P% cally active pol ypeptides is 25
illustrative of the present invention, Because of the variation which wll
be apparent to those skilled in the art, however, the present invention is
not intend&d t oTiseantibedyias s fragmens accgring te¢lam S orblaim fremresein theaniitndy orbove.
The scope Qf ffdi&nt 1@Y§)@Feﬂ%h't§e &i)‘?rfp'oﬁ'rﬁpsele@teﬂ Iﬂ%m tf)@éljoﬁ)ﬁf\'bd?)glsﬁrlng%mdlmg&ow-r I'S
CLAIMED 1S: 1.7 An 1sol ated pol ypeptid I's an epitope of 3 conpri sing
an am no aBidescgn ataniel uofinGSEDt MBteNd); e@ymnmndgtalwgsnatﬁm 100 am no acids in
| ength. 2. The isol ated pol ypeptide according to claim1l which is |ess than
50 amino acids in length. 3. The isol ated pol ypeptide according to claim 1,
wherei n t héd.epi Tlmmtib)cﬁdy@ladltgfn'agnerspam'rdirhg:talclajmémplcbmé,dwlmnein hermotlyddesr subset

f h t i et [ A t K I | bl ast
cel 1'sof ol BiartenP RS it mBREet Seled Mom B ey aS £F B B Romn
cells. 4. MRAR chanicat eskipployntnhd efi-aaeeightg to claim 1, wherein the epitope

of CD43 conprises an amno acid sequence of SEQID NO 2. 5. An antibody or
its fragment which specifically binds to an epitope of CD43 conprising an

ani no aci dsequeRc gni®bdySERitk EPra@Qemlacc&dm@noa&;ﬂnbpﬁmmem fife ddtROMERt iwhi ch
binds to a peptide consisting of an am no acid
fragment is combined with the toxnc proteins to produce a fusion protein.

16. A cell producing the antibody or its fragment according to claim 5 or claim 6.

17. An anti-CD43 epitope antibody according to claim 5 or claim 6, for use in diagnosis
of acute leukemia by detecting a positive immune response to the anti-CD43 epitope

antibody.
18. The anti-CD43 antibody according to claim 17, wherein the detection of the positive
immune reaction is confirmed using a device for detecting the enzyme reaction, fluorescence,

luminescence, or radiation.

19. An anti-CD43 epitope antibody according to claim 5 or claim 6, for use in diagnosis

of chronic leukemia.

20. An anti-CDA43 epitope antibody according to claim 5 or claim 6, for use in diagnosis

of lymphoblastic lymphoma.
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sequence of SEQID NO 1. 7. The antibody or its fragnent according to claim
5 or claim6, wherein the epitope of CD43 is specifically exposed in

t hynocyt es, subset of hematopoietic precursors in bone marrow, acute

| eukem a cells, blast cells of chronic |eukema wth blast crisis and

| ynphobl astic | ynphoma cells, but not mature hematopoietic cells,

hemat opoi efji ¢ {reAni-C843 Spitope ASliOAN 2SRRI QA LolC@hikSe, BF uskth tRRgbody or
its fragment according to cFal m5 or claim®6, wherein the antibody

speci fi calayelukensiat o a pol ypeptide conprising the anino acid sequence of
SEQ ID NO 2. 9. The antibody or its fragnent according to claim5 or claim
6, wherein the antibody is produced by immunizing an animal with a

pol ypept i d@. corfpe iagli-hdp4drrpHopeatrititodetpiening tofclaiBE=d, MhidNds linkedatock tagiceeni ng

the antib [ i f1.C L: - y : .t he am no
acid sequgﬂ%eerwg%&%f:%%@ }\rlgg? Mpycfgglﬁ gfg #ﬁ%&é{gﬂ%g’gg;%rqﬁ?@gﬂgﬁ é’g?’ré%tge'%ccor di ng
to cl ai m Sndantclumomgentswher ei n the anti body is a polyclonal antibody or a
nonocl onal antibody. It. The anti body or its fragnment according to claim 10,
wherein the antibody is human or aninmal nonocl onal antibody. 12. The

anti body @3. it s\rf &ardigDB4E efiRpObitibAgy berotdimd 1 Fai@rs 61 Ehim 6, fomiRrigitRatire

anti body i a chinmeric or humani zed anti body. 13. The antibody or its
fragment £QEBEdFHGIHVEN BIPSCESIDT claim 6, wherein the antibody or its
fragment is |labeled with the conpound sel ected fromthe group consisting of
radi oi sotope, fluorescent material, |um nescent material, enzyne, and

stai ni ng redt er i antis@D43rppitopn pntihedy agsordinestoriaignit claBcoriar H ipdreaing m 5 or
cl aim 6, i1 jbody or its fragnent is linked to a toxic nateri al
sel ected Wﬁﬁ@t‘zﬁtel& Qﬁ‘é’ﬁ%“%omi sting of radioisotopes, toxic chemcals, toxic
proteins and anti-tunor agents. 15. The antibody or its fragnent according
to cl ai m 14, erein_the antibods it [ ] ined w t he
toxi c pr o'élfegi n\;nf éﬁaﬁagﬁg@gﬁlg&#%ossﬁpéﬁq‘rg)rrt(r)etag?%].;cu%gl. %éée?‘f‘%%@ uagli aﬁl\é&(%[lli:@

ant i body apitogesainfibalg rectdiag ©atdinigr thaing b zanta phamacdwicatiyGicceptableAarrant i - CD43
epi tope anti body according to claim5 or claim®6, for use in diagnosis of
acute |l eukem a by detecting a positive i nmune response to the anti-CDb43

epi tope amt i bodyhark@ceulibft @pbsiidsd forardatiROthe deaid tuRgniaowieh diasd drisis wher ei n
the detection of the positive, inmune reaction is confirmed using a’;\ devi ce
for detectiRGritiAe Bn3firk D e fPftPRsn 2nqody raserdingglo claim 5 or claim 6, and a

pharmaceutically acceptable carrier.
27. A pharmaceutical composition for treating lymphoblastic lymphoma comprising an
anti-CD43 epitope antibody according to claim 5 or claim 6, and a pharmaceutically

acceptable carrier.

28. A diagnostic kit for leukemia comprising an anti-CD43 epitope antibody according to

claim 5 or claim 6.

29. A diagnostic kit for lymphoma comprising an anti-CD43 epitope antibody according

to claim 5 or claim 6.
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| um nescence, or radiation. 19. An anti-CD43 epitope anti body according to
claim5 or claim6, for use in diagnosis of chronic | eukem a. 20. An

anti-CDh43 i e ti body according to claim5 or clai for in
di agnosi s %@#&ﬁgﬁﬂﬁﬁblastic | ynphoma. 24 21. An anti-CDg§$@SV&gQQ%§htibody
according to claim5 or claim6, for use in treating acute |eukem a. 22.
The anti-CD43 epitope anti body according to claim?21, which is linked to a
toxic material selected fromthe group consisting of radioi sotopes, toxic
chem cals, toxic proteins and anti-tunor _agents. 23. An anti-CD43 epitope
anti body according to clai m 5SEQUENGEMLH.SFINGuse in treating chronic
| eukema with blast crisis. 24. An anti-CD43 epitope anti body according to
claim5 or claim6, for use in treating |ynphblastic |ynphoma. 25. A
phar maceut{igal GoURRSIEi on for treating acute | eukem a conprising an
anti-CD43 epitope antibody according to claim5 or claim6, and a
phar maceutically acceptable carrier. 26. A pharmaceutical conposition for
treating {1#@>ChrACUTE LEUKEMIA- WNDILYVPEOBIASTIC L.YMFNUMA -SPEGIRIO Giagi - CD43
epi t ope agh&epgy according to claim5b or claim6, and a pharmaceutically
acceptabl e carrier. 27. A pharmaceutical conposition for treating
| ynphobl asti c | 4NPRSEETHEREOF si ng an  anti - CD43 epitope anti body according
to claim5 or claim®6, and a pharmaceutically acceptable carrier. 28. A
di agnostic_kit for |eukem a conprising an anti-CD43 epitope anti body
accor di ng“t®” cIFRPEER claim 6. 29. A diagnostic kit for |ynphoma
conprising an anti-CD43 epitope anti body according to claim5 or claim®é.
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