
transgenes. These vectors (pGPla, pGPlb, pGPlc, pGPld, pGPlf,     pGP2a,
and pGP2b) are pBR322-based plasmids that are maintained     at a lower
copy number per cell than the pUC vectors 30 (Yanisch-Perron et al. (1985)
Gene 33: 103-119). The vectors     also include trpA transcription
termination signals between the     polylinker and the 3' end of the
plasmid [err]-lactamase gene. The     polylinkers are flanked by
restriction sites for the     rare-cutting enzyme NotI; thus allowing for
the isolation of 35 the insert away from vector sequences prior to embryo
microinjection. Inside of the NotI sites, the polylinkers     include
unique XhoI and SalI sites at either end. The pGPl     vectors are
described in Taylor et al. (1992) Nucleic Acids               WO 97/13852
PCT/US96/16433                                  225     Res. 23: 6287.  To
generate the pGP2 vectors, pGP1f was first    digested with AlwNI and
ligated with the synthetic    oligonucleotides o-236 and o-237 (o-236, 5'-
ggc gcg cct tgg    cct aag agg cca -3'; o-237, 5'- cct ctt agg cca agg cgc
gcc tgg 5 -3') The resulting plasmid is called pGP2a. Plasmid pGP2a was
then digested with KpnI and EcoRI, and ligated with the    oligonucleotides
o-288 and o-289 (o-288, 5'- aat tca gta tcg    atg tgg tac -3'; o-289, 5'-
cac atc gat act g -3') to create    pGP2b (Figs. 77A and Fig. 77B). 10
The general scheme for transgene construction with    the pGP plasmids is
outlined in Fig. 78 (paths A and B). All    of the component DNA fragments
are first cloned individually in    the same 5' to 3' orientation in pGP
vectors. Insert NotI,    XhoI and SalI sites are destroyed by
oligonucleotide 



15 mutagenesis or if possible by partial digestion, polymerase     fill-in,
and blunt end ligation. This leaves only the     polylinker derived XhoI
and SalI sites at the 5' and 3' ends of     each insert. Individual inserts
can then be combined stepwise     by the process of isolating XhoI/SalI
fragments from one clone 20 and inserting the isolated fragment into either
the 5' XhoI or     3' SalI site of another clone (Fig. 78, path A).
Transformants     are then screened by filter hybridization with one or
more     insert fragments to obtain the assembled clone. Because
XhoI/SalI joints cannot be cleaved with either enzyme, the 25 resulting
product maintains unique 5' XhoI and 3' SalI sites,     and can be used in
the step of the construction. A variation     of this scheme is carried out
using the vectors pGP2a and pGP2b     (Fig. 78, path B). These plasmids
includes an SfiI site     between the ampicillin resistance gene and the
plasmid origin 30 of replication. By cutting with SfiI and XhoI or SalI,
inserts     can be isolated together with either the drug resistance
sequence or the origin of replication. One SfiI/XhoI fragment     is
ligated to one SfiI/SalI fragment in each step of the     synthesis. There
are three advantages to this scheme: (i) 35 background transformants are
reduced because sequences from     both fragments are required for plasmid
replication in the     presence of ampicillin; (ii) the ligation can only
occur in a     single 5' to 3' orientation; and (iii) the SfiI ends are not
WO 97/13852                                     PCT/US96/16433
226     self-compatible, and are not compatible with SalI or XhoI, thus
reducing the level of non-productive ligation. The 



disadvantage of this scheme is that insert SfiI sites must be    removed as
well as NotI, XhoI, and SalI sites. These medium 5 copy vectors are an
improvement over the commonly used pUC    derived cloning vectors. To
compare the ability of these    vectors to maintain large DNA inserts, a 43
kb XhoI fragment    comprising the human JH/C[err] region was ligated into
the SalI    site of pSP72 (Promega, Madison, WI), pUCl9 (BRL, Grand Island,
10  NY), and pGPlf.  Transformant colonies were transferred to
nitrocellulose and insert containing clones were selected by
hybridization with radiolabeled probe. Positive clones were    grown
overnight in 3 ml media and DNA isolated: EcoRI digestion    of the
resulting DNA reveals that all the pSP72 and pUC19 15  derived clones
deleted the insert (Fig. 79); however, 12 of the     18 pGP1f derived
clones contained intact inserts. Both     orientations are represented in
these 12 clones.               The construction and isolation of the five
clones     (pH3V4D, pCORlxa, p11-14, pP1-570, and pHP-3a) used to generate
20 the HCo7 transgene is outlined below.       pH3V4D.
Germline configuration heavy chain variable gene     segments were isolated
from phage 1 genomic DNA libraries using 25  synthetic oligonucleotide
probes for VH1 and VH3 classes.  The     VH1 class probe was o-49:     5'-
gtt aaa gag gat ttt att cac ccc tgt gtc ctc tcc aca ggt gtc     -3'   30
The VH3 class probe was o-184:     5'- gtt tgc agg tgt cca gtg t(c,g)a ggt
gca gct g(gt)t gga gtc     (tc)(g,c)g -3'                 Positively
hybridizing clones were isolated, 35 partially restriction mapped,
subcloned and partially     sequenced. From the nucleotide sequence it was
determined that     one of the VHl clones isolated with the o-49 probe
encoded a VH 



gene segment, 49.8, comprising an amino acid sequence identical
WO 97/13852                                      PCT/US96/16433
227     to that contained in the published sequence of the hv1263 gene
(Chen et al. (1989) Arthritis Rheum. 32: 72). Three of the VH3    genes,
184.3, 184.14, and 184.17, that were isolated with the    o-184 probe
contained sequences encoding identical amino acid 5  sequences to those
contained in the published for the VH genes    DP-50, DP-54, and DP-45
(Tomlinson et al. (1992) J. Mol. Biol.    227: 776).  These four VH genes
were used to build the pH3V4D    plasmid.              The 184.3 gene was
found to be contained within a 3 10  kb BamHI fragment.  This fragment was
suboloned into the    plasmid vector pGPlf such that the XhoI site of the
polylinker    is 5' of the gene, and the SalI site is 3'. The resulting
plasmid is called p184.3.36f. The 184.14 gene was found to be    contained
within a 4.8 kb HindIII fragment.  This fragment was 15  subcloned into the
plasmid vector pUC19 in an orientation such    that the gene could be
further isolated as a 3.5 kb fragment by    XhoI/SalI digestion at a
genomic XhoI site 0.7 kb upstream of    the gene and a polylinker derived
SalI site 3' of the gene.    The resulting plasmid is called p184.14.1. The
184.17 gene was 20  found to be contained within a 5.7 kb HindIII fragment.
This     fragment was subcloned into the plasmid vector pSP72 (Promega,
Madison, WI) in an orientation such that the polylinker derived     XhoI
and SalI sites are, respectively, 5' and 3' of the gene.     The insert of
this plasmid includes an XhoI site at the 3' end 25  of the gene which was
eliminated by partial digestion with 



XhoI, Klenow fragment filling-in, and religation. The    resulting plasmid
is called pl84.17SK.  The 49.8 gene was found    to be contained within 6.3
kb XbaI fragment. This fragment was    subcloned into the plasmid vector
pNN03, such that the 30 polylinker derived XhoI and ClaI sites are,
respectively, 5'    and 3' of the gene, to create the plasmid pVH49.8
(Taylor et    al. (1994) International Immunol. 6: 579). The XhoI/ClaI
insert of pVH49.8 was then subcloned into pGP1f to create the    plasmid
p49.8f, which includes unique XhoI and SalI sites 35  respectively at the
5' and 3' end of the 49.8 gene.              The 3.5 kb XhoI/SalI fragment
of p184.14.1 was cloned    into the XhoI site of pl84.3.36f to generate the
plasmid    pRMVHl, which includes both the 184.14 and the 184.3 genes in
WO 97/13852                                      PCT/US96/16433
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the 5.7 kb XhoI/SalI fragment of p184.17SK was inserted to    create the
plasmid pRMVH2, which contains, from 5' to 3', the    three VH genes
184.17, 184.14, and 184.3, all in the same 5  orientation.  The plasmid
pRMVH2 was then cut with XhoI, and    the 6.3 kb XhoI/SalI insert of p49.8f
inserted to create the    plasmid pH3VH4, which contains, from 5' to 3',
the four VH    genes 49.8, 184.17, 184.14, and 184.3, all in the same
orientation. 10            The 10.6 kb XhoI/EcoRV insert of the human D
region    clone pDH1 (described supra; e.g., in Example 12) was cloned
into XhoI/EcoRV digested pGPe plasmid vector to create the new    plasmid
pDH1e. This plasmid was then digested with EcoRV and 



ligated with a synthetic linker fragment containing a SalI site 15  (5'-
ccg gtc gac ccg -3').  The resulting plasmid, pDHles,     includes most of
the human D1 cluster within an insert that can     be excised with XhoI and
SalI, such that the XhoI site is on     the 5' end, and the Sall site is on
the 3' end. This insert     was isolated and cloned into the SalI site of
pH3VH4 to create 20  the plasmid pH3VH4D, which includes four germline
configuration     human VH gene segments and 8 germline configuration human
D     segments, all in the same 5' to 3' orientation. The insert of
this clone can be isolated, substantially free of vector     sequences, by
digestion with NotI. 25     pCOR1xa               The plasmid pCOR1
(described supra) which contains a     32 kb XhoI insert that includes 9
human D segments, 6 human J     segments, the J[err] intronic heavy chain
enhancer, the [err] switch 30 region, and the C[err] coding exons--was
partially digested with     XhoI, Klenow treated, and a synthetic SalI
linker ligated in to     produce the new plasmid pCORlxa, which has a
unique XhoI site     at the 5' end and a unique SalI site at the 3' end.
Both pCOR1     and pCOR1xa contain a 0.6 kb rat heavy chain 3' enhancer 35
fragment at the 3' end, which is included in the insert if the     plasmid
is digested with NotI instead of XhoI or XhoI/SalI.               WO
97/13852                                       PCT/US96/16433
229                A phage P1 library (Genome Systems Inc., St. Louis,
Missouri) was screened by PCR using the oligonucleotide primer    pair:
5'- tca caa gcc cag caa cac caa g -3' 



5  5'- aaa agc cag aag acc ctc tcc ctg -3'      This primer pair was
designed to generate a 216 bp PCR product    with a human [err] gene
template. One of the P1 clones identified    was found to contain both the
human [err]3 and [err]1 genes within an 10  80 kb insert.  The insert of
this clone, which is depicted in     Fig. 80, can be isolated,
substantially free of vector     sequences, by digestion with NotI and
SalI.    15            Restriction mapping of the human [err]3/[err]1 clone
P1-570     revealed a 14 kb BamHI fragment near the 5' end of the insert.
This 14 kb fragment was subcloned into the plasmid vector pGPlf     such
that the polylinker derived SalI site is adjacent to the     5' end of the
insert.  The resulting plasmid is called pB14. 20  Separately, an 11 kb
NdeI/SpeI genomic DNA fragment covering     the 3' end of the human [err]
gene and the 5' end of the human [err]     gene, derived from the plasmid
clone pJlNA (Choi et al. (1993)     Nature Genetics 4: 117), was subcloned
into the SalI site of     pBluescript (Stratagene, LaJolla, CA) using
synthetic 25  oligonucleotide adapters.  The resulting SalI insert was then
isolated and cloned into the SalI site of pB14 such that the     relative
5' to 3' orientation of the [err] fragment from pJ1NA is     the same as
that of the [err] fragment from P1-570. The resulting     clone is called
p1l-14. The insert of this clone can be 30  isolated, substantially free of
vector sequences, by digestion     with NotI.       pHP-3a
The mouse heavy chain 3' enhancer (Dariavach et al. 35  (1991) Eur. J.
Immunol. 21: 1499; Lieberson et al. (1991)     Nucleic Acids Res. 19: 933)
was cloned from a balb/c mouse     genomic DNA phage [err] library.  To
obtain a probe, total balb/c   
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230     mouse thymus DNA was used as a template for PCR amplification
using the following two oligonucleotides:      cck76: 5'- caa tag ggg tca
tgg acc c -3' 5 cck77: 5'- tca ttc tgt gca gag ttg gc -3'
The resulting 220 bp amplification product was cloned    using the TA
Cloning[err] Kit (Invitrogen, San Diego, CA) and the    insert used to
screen the mouse phage library. A positively 10 hybridizing 5.8 kb HindIII
fragment from one of the resultant     phage clones was subcloned into
pGPlf. The orientation of the     insert of this subclone, pHC3'ENfa, is
such that the     polylinker XhoI site is adjacent to the 5' end of the
insert     and the SalI site adjacent to the 3' end. Nucleotide sequence 15
analysis of a portion of this HindII fragment confirmed that it
contained the 3' heavy chain enhancer. The insert of pHC3'ENfa     includes
an XhoI site approximately 1.9 kb upstream of the     EcoR1 site at the
core of the enhancer sequence. This XhoI     site was eliminated by partial
digestion, Klenow fill-in, and 20 religation, to create the clone pH3'Efx,
which includes unique     XhoI and SalI sites, respectively, at the 5' and
3' ends of the     insert.               The 3' end of the human
[err]3/[err]l clone Pl-570 was     subcloned as follows: P1-570 DNA was
digested with NotI, 25 klenow treated, then digested with XhoI; and the 13
kb end     fragment isolated and ligated to plasmid vector pGP2b which had 



been digested with BamHI, klenow treated, and then digested     with XhoI.
The resulting plasmid, pPX-3, has lost the     polylinker NotI site
adjacent to the polylinker XhoI site at 30 the 5' end of the insert;
however, the XhoI site remains     intact, and the insert can be isolated
by digestion with NotI     and XhoI, or SalI and XhoI. The 3' enhancer
containing     XhoI/SalI insert of pH3'Efx was isolated and ligated into
the     3' SalI site of pPX-3 to create the plasmid pHP-3a. The 35 enhancer
containing fragment within the pHP-3a insert is     ligated in the opposite
orientation as the 3' end of the Pl-570     clone. Therefore, pHP-3a
contains an internal SalI site, and     the insert is isolated by digestion
with XhoI and NotI.                WO 97/13852
PCT/US96/16433                                   231      Because this is
an enhancer element, 5' to 3' orientation is     generally not critical for
function.       HCo7.  5           To prepare the HCo7 DNA mixture for
pronuclear    microinjection, DNA from each of the five plasmids described
above was digested with restriction enzymes and separated on an    agarose
gel.  Clone pH3V4D was cut with NotI; pCORlxa was cut    with NotI; p11-14
was cut with NotI; pPl-570 was cut with NotI 10 and SalI; and pHP-3a was
cut with NotI and XhoI. The DNA     inserts were electroeluted and further
purified on an     equilibrium CsCl gradient without EtBr. The inserts were
dialyzed into injection buffer and mixed as follows: 50 



microliters of pH3V4D insert @ 20.4 ng/microliter; 50 15 microliters of
pCOR1xa insert @ 20.8 ng/microliter; 50     microliters of p11-14 insert @
15.6 ng/microliter; 300     microliters of pPl-570 insert @ 8.8
ng/microliter; 60     microliters of pHP-3a insert @ 10.8 ng/microliter;
and 1.49 ml     injection buffer. 20    HCo7 transaenic animals
The lCo7 DNA mixture was microinjected into the    pronuclei of one-half
day old embryos, and the embryos    transferred into the oviducts of
pseudopregnant females, as 25 described by Hogan et al. (Manipulating the
mouse embryo, Cold    Spring Harbor laboratories, Cold Spring Harbor NY).
Tail tip DNA was isolated from 202 animals that    developed from
microinjected embryos. Southern blot analysis    of this DNA, using a probe
comprising human [err] and DH sequences, 30 revealed 22 founder animals
that had incorporated at least a    portion of the HCo7 transgene. Fig. 81
shows an analysis of    the expression of human [err] and human [err]1 in
the serum of 6 GO    animals that developed from embryos microinjected with
HCo7    DNA. Serum levels of human immunoglobulin proteins were 35 measured
by ELISA as described in Lonberg et al. (1994) Nature    368: 856. Four of
these six mice showed evidence of    incorporation of the transgene by
Southern blot analysis, and    three of these mice expressed both human
[err] and human [err]l                WO 97/13852
PCT/US96/16433                                   232     proteins in their
serum. The single transgenic mouse that did 



not express human immunoglobulin proteins was determined by    Southern
blot analysis to contain only a low number of copies    of the transgene,
and it is possible that the entire transgene 5  was not incorporated, or
that this mouse was a genetic mosaic.    Two of the founder HCo7 mice,
#11952 and #11959, were bred with    human [err] minilocus (KCo4 line 4436)
transgenic mice that were    also homozygous for disruptions of the
endogenous heavy, and [err]    light chain loci (Lonberg et al. op.cit), to
generate mice that 10  were homozygous for the two endogenous locus
disruptions and     hemizygous for the two introduced human miniloci, KCo4
and     HCo7. Five of these so-called     double-transgenic/double-deletion
mice were analyzed for     expression of human IgM, human IgG1, and human
IgG3. As a 15  control, three HC2/KCo4 double-transgenic/double-deletion
mice     were included in the analysis. This experiment is presented in
Fig. 82. The ELISA data in this figure was collected as in     Lonberg et
al. (op.cit), except that for detection of human     IgG3, the coating
antibody was a specific mAb directed against 20  human IgG3 (cat. # 08041,
Pharmingen, La Jolla, CA); the other     details of the IgG3 assay were
identical to those published for     IgGl. While the HC2/KCo4 mice express
only human IgM and human     IgGl, the HCo7/KCo4 mice also express human
IgG3 in addition to     these two isotypes. Expression of human [err]3 and
[err]l in the HCo7 25 mice has also been detected by PCR amplification of
cDNA     synthesized from RNA isolated from the spleen of a transgenic
mouse. Fig. 83 depicts PCR amplification products synthesized     using
spleen cDNA from three different lines of transgenic     mice: line 2550 is
an HC2 transgenic line, while lines 11959 30  and 11952 are HCo7 transgenic
lines.  Single stranded cDNA was     synthesized from spleen RNA as
described by Taylor et al.     (1992) Nucleic Acid Res. 20: 6287. The cDNA
was then PCR     amplified using the following two oligonucleotides:   35
o-382:    5'- gtc cag aat tcg gt(c,g,t) cag ctg gtg (c,g)ag tct     gg -3'



o-383:    5'- ggt ttc tcg agg aag agg aag act gac ggt cc -3'
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233     This primer pair directs the synthesis of PCR products that
spans the hinge region of human [err] transcripts. Because of
differences in the structures of the human [err]l and [err]3 hinge
regions, PCR amplification distinguishes between these two  5 transcripts.
A human [err]1 template will direct the synthesis of     a 752 bp PCR
product, while human [err]3 directs the synthesis of a     893 bp product.
While only human [err]1 template is detectable in     the HC2 line 2550 and
HCo7 line 11959 spleens, both [err]l and [err]3     transcripts are
detectable in the HCo7 line 11952 spleen. 10  Because of the
non-quantitative nature of this assay, and     because of differences in
[err]3 expression between individual     animals (shown by ELISA in Fig.
82), the inability to observe     [err]3 in the.HCo7 line 11959 spleen in
Fig. 83 does not indicate     that [err]3 is not expressed in this line.
Isolated spleen cells 15 from the HCo7/KCo4 mice can also be induced to
express both     IgG1 and IgG3 in vitro by stimulation with LPS and IL4.
This     experiment is shown in Fig. 84.  Spleen cells from a 7 week old
male HCo7/KCo4 double-transgenic/double-deletion mouse (#12496;     line
11959/4436) tested for immunoglobulin secretion in 20 response to the
thymus-independent B cell mitogen, LPS, alone     and in conjunction with
various cytokines. Splenocytes were     enriched for B cells by cytotoxic
elimination of T cells.     B-enriched cells were plated in 24 well plates
at 2 x 10[err] cells     per well in 2 ml of 10% FCS in RPMI-1640. LPS was
added to all 25  wells at 10 micrograms/ml. IL-2 was added at 50 units/ml,
IL-4 



was added at 15 ng/ml, IL-6 was added at 15 ng/ml, [err]IFN was     added
at 100 units/ml. Cultures were incubated at 37[err]C, 5% CO[err]     for 10
days, then supernatants were analyzed for human IgG1 and     IgG3 by ELISA.
All reagents for ELISA were polyclonal 30 anti-serum from Jackson
Immunologicals (West Grove, PA), except     the capture anti-human IgM,
which was a monoclonal antibody     from The Binding Site (Birmingham, UK).
EXAMPLE 38 35            This example demonstrates the successful
introduction     into the mouse genome of functional human light chain V
segments by co-injection of a human [err] light chain minilocus and     a
YAC clone comprising multiple human V[err] segments. The example
WO 97/13852                                      PCT/US96/16433
234     shows that the V[err] segment genes contained on the YAC contribute
to the expressed repertoire of human K chains in the resultant    mouse.
The example demonstrates a method for repertoire    expansion of
transgene-encoded human immunoglobulin proteins, 5 and specifically shows
how a human [err] chain variable region    repertoire can be expanded by
co-introduction of unlinked    polynucelotides comprising human
immunoglobulin variable region    segments.   10 Introduction of functional
human light chain V segments by    co-injection of Vk containing yeast
artificial chromosome clone 



DNA and k light chain minilocus clone DNA          I. Analysis of a yeast
strain containing cloned human Vk     gene segments. 15       Total genomic
DNA was isolated from a yeast strain     containing a 450 kb yeast
artificial chromosome (YAC)     comprising a portion of the human V[err]
locus (ICRF YAC library     designation 4x17E1). To determine the identity
of some of the     V[err] gene segments included in this YAC clone, the
genomic DNA 20 was used as a substrate for a series of V[err] family
specific PCR     amplification reactions. Four different 5' primers were
each     paired with a single consensus 3' primer in four sets of
amplifications. The 5' primers were: o-270 (5'-gac atc cag ctg     acc cag
tct cc-3'), o-271 (5'-gat att cag ctg act cag tct 25  cc-3'), o-272 (5'-gaa
att cag ctg acg cag tct cc-3'), and o-273     (5'-gaa acg cag ctg acg cag
tct cc-3'). These primers are used     by Marks et al. (Eur. J. Immunol.
1991. 21, 985) as V[err] family     specific primers. The 3' primer, o-274
(5'-gca agc ttc tgt ccc     aga ccc act gcc act gaa cc-3'), is based on a
consensus 30  sequence for FR3.  Each of the four sets of primers directed
the amplification of the expected 0.2 kb fragment from yeast     genomic
DNA containing the YAC clone 4xl7E1. The 4 different     sets of
amplification products were then gel purified and     cloned into the
PvuII/HindIII site of the plasmid vector pSP72 35 (Promega). Nucleotide
sequence analysis of 11 resulting clones      identified seven distinct V
genes. These results are presented      below in Table 14.
WO 97/13852                                          PCT/US96/16433
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Table 14.  Identification of human V[err] segments on the YAC     4xl7El.
PCR primers    clone #       identified           V[err] family
gene  5  o-270/o-274      1               L22*                    I      -
" -           4               L22*                   I      - " -
7           02* or 012          I      o-271/o-274     11              AlO*
VI      - " -           15              A10*                   VI  10
o-272/o-274      20           A4* or A20               I      - " -
21              All*                   III          - " -             22
All*             I      - " -          23              All*
III      - " -           25           04* or 014               I 15
o-273/o-274      36          L16* or L2                III       * Gene
segments mapped within the distal V[err] cluster (Cox et al.     Eur. J.
Immunol. 1994. 24, 827; Pargent et al. Eur. J. Immunol.     1991. 21, 1829;
Schable and Zachau Biol. Chem. Hoppe-Seyler 20 1993. 374, 1001)
All of the sequences amplified from the YAC clone are     either
unambiguously assigned to V[err] genes that are mapped to     the distal
cluster, or they are compatible with distal gene 25 sequences. As none of
the sequences could be unambiguously     assigned to proximal V genes, it
appears that the YAC 4xl7El     includes sequences from the distal V[err]
region.  Furthermore, one     of the identified sequences, clone #7 (VkO2),
maps near the J     proximal end of the distal cluster, while another
sequence, 30 clones # 1 and 4 (VkL22), maps over 300 kb upstream, near the
J     distal end of the distal cluster. Thus, if the 450 kb YAC     clone
4xl7El represents a non-deleted copy of the corresponding     human genome
fragment, it comprises at least 32 different V[err] 



segments. However, some of these are non-functional 35 pseudogenes.
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derived V[err] gene segments.              To obtain purified YAC DNA for
microinjection into    embryo pronuclei, total genomic DNA was size
fractionated on 5 agarose gels.  The yeast cells containing YAC 4x17E1 were
imbedded in agarose prior to lysis, and YAC DNA was separated    from yeast
chromosomal DNA by standard pulse field gel    electrophoresis (per
manufacturers specifications: CHEF DR-II    electrophoresis cell, BIO-RAD
Laboratories, Richmond CA). Six 10  individual pulse field gels were
stained with ethidium bromide    and the YAC clone containing gel material
was cut away from the    rest of the gel. The YAC containing gel slices
were then    imbedded in a new (low melting temperature) agarose gel cast
in    a triangular gel tray. The resulting triangular gel was 15  extended
at the apex with a narrow gel containing two     moles/liter sodium acetate
in addition to the standard gel     buffer (Fig. 85).               The gel
was then placed in an electrophoresis chamber     immersed in standard gel
buffer.  The "Y"-shaped gel former 20  rises above the surface of the
buffer so that current can only     flow to the narrow high salt gel slice.
A Plexiglas block was     placed over the high salt gel slice to prevent
diffusion of the     NaOAc into the gel buffer. The YAC DNA was then
electrophoresed out of the original gel slices and into the 



25 narrow high salt block. At the point of transition from the     low salt
gel to the high salt gel, there is a resistance drop     that effectively
halts the migration of the YAC DNA through the     gel. This leads to a
concentration of the YAC DNA at the apex     of the triangular gel.
Following electrophoresis and staining, 30 the concentrated YAC DNA was cut
away from the rest of the DNA     and the agarose digested with GELase
(EPICENTRE Technologies).     Cesium chloride was then added to the YAC DNA
containing liquid     to obtain a density of 1.68 g/ml. This solution was
centrifuged at 37,000 rpm for 36 hrs to separate the DNA from 35
contaminating material.  0.5 ml fractions of the resulting     density
gradient were isolated and the peak DNA containing     fraction dialyzed
against 5 mM tris (pH 7.4)/5 mM NaCl/0.l M     EDTA. Following dialysis,
the concentration of the resulting                WO 97/13852
PCT/US96/16433                                   237     0.65 ml solution
of YAC DNA was found to be 2 micrograms/ml.    This DNA was mixed with
purified DNA insert from plasmids pKClB    and pKV4 (Lonberg et al. 1994.
Nature 368, 856) at a ratio of    20: 1: 1 (micrograms YAC4x17E1: KC1B:
KV4).  The resulting 2  5 microgram/ml solution was injected into the
pronuclei of    half-day mouse embryos, and 95 surviving microinjected
embryos    transferred into the oviducts of pseudo-pregnant females.
Thirty nine mice were born that developed from the    microinjected
embryos.  Two of these mice, #9269 and #9272, 10  were used to establish
transgenic lines.  The lines are     designated KCo5-9269 and KCo5-9272.
A Southern blot analysis of genomic DNA from mice of 



lines KCo5-9269 and XCo5-9272 was carried out to determine if     YAC
4x17E1 derived V[err] segments had been incorporated in their 15  genomes.
A V[err] gene segment, VkAl0 (accession #: x12683;     Straubinger st al.
1988. Biol. Chem. Hoppe-Seyler 369,     601-607), from the middle of the
distal V[err] cluster was chosen     as a probe for the Southern blot
analysis.  To obtain the     cloned probe, the VkA10 gene was first
amplified by PCR. The 20 two oligo nucleotides, o-337 (5'- cgg tta aca tag
ccc tgg gac     gag ac -3') and o-338 (5'- ggg tta act cat tgc ctc caa agc
ac     -3'), were used as primers to amplify a 1 kb fragment from YAC
4x17El.  The amplification product was gel purified, digested     with
HincII, and cloned into pUC18 to obtain the plasmid 25  pl7ElA10.  The
insert of this plasmid was then used to probe a     southern blot of
KCo5-9269 and KCo5-9272 DNA.  The blot showed     hybridization of the
probe to the expected restriction     fragments in the KCo5-9272 mouse DNA
only.  This indicates that     the VkA10 gene is incorporated into the
genome of KCo5-9272 30  mice and not KCo5-9269 mice.  Line KCo5-9272 mice
were then     bred with HC2-2550/JHD/JKD mice to obtain mice homozygous for
disruptions of the endogenous heavy and [err] light chain loci, and
hemi- or homozygous for the HC2 and KCo5 transgenes.  Animals     that are
homozygous for disruptions of the endogenous heavy and 35  k light chain
loci, and hemi- or homozygous for human heavy and    k light chain
transgenes are designated double    transgenic/double deletion mice.
WO 97/13852                                     PCT/US96/16433
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determine if any of the YAC-derived V[err] genes are expressed in    line
KCo5-9272 mice. The double transgenic/double deletion    mouse #12648
(HC2-2550/KCo5-9272/JHD/JKD) was sacrificed and 5 total RNA isolated from
the spleen. Single stranded cDNA was    synthesized from the RNA and used
as a template in four    separate PCR reactions using oligonucleotides
o-270, o-271,    o-272, and o-273 as 5' primers, and the Ck specific
oligonucleotide, o-186 (5'- tag aag gaa ttc agc agg cac aca aca 10 gag gca
gtt cca -3'), as a 3' primer. The amplification    products were cloned
into the pCRII TA cloning vector    (Invitrogen). The nucleotide sequence
of 19 inserts was    determined. The results of the sequence analysis are
summarized in Table 15 below.                 WO 97/13852
PCT/US96/16433                                       239      Table 15.
Identification of human Vk genes expressed in mouse     line KCo5-9272.
PCR primers    clone #        identified           Vk family
gene  5   o-270/o-186         1            L15*                    I      -
" -               3             L18**                 I    - " -
7                L24**                   I      - " -           9
L15*                   I       - " -           10               L15*
I 



10  o-271/o-186       15              A10**                  VI      - " -
17               A10**                  VI      - " -           18
A10**                  VI      - " -           19               A10**
VI      - " -           21               A10**                  VI  15
o-272/o-186       101             A27*                   III      - " -
102              L15*                    I      - " -          103
A27*                   III      - " -           104              A27*
III       o-273/o-186        35            A27*                  III 20  -
" -            38               A27*                   III      -  " -
44               A27*                   III      - " -           45
A27*                   III      - " -           48               A27*
III   25       * Vk genes encoded by transgene plasmid sequences.
** Vk genes encoded uniquely by YAC derived transgene sequences.
These results show that at least 3 of the YAC        derived V[err] gene
segments, A10, L18, and L24, contribute 30    to the expressed human
repertoire of the line KCo5-9272        mice.                   To
determine the effect of this increased        repertoire on the size of the
various B220[err] cell        populations in the bone marrow and spleen, a
flow 35    cytometric analysis was carried out on line KCo5-9272        
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double transgenic/double deletion mice, one      containing the KCo5
transgene, and one containing the      KCo4 transgene, are compared in this
experiment. These 5    two transgenes share the same joining and constant
region       sequences, as well as the same intronic and 3' enhancer
sequences. They also share four different cloned V gene       segments;
however, the KCo5 transgene includes the       additional V segments
derived from YAC 4x17E1 that are 10    not included in the KCo4 transgene.
Cells were isolated       from mouse #13534 (HC2-2550/KCo5-9272/JHD/JKD)
and mouse       #13449 (HC2-2550/KCo4-4436/JHD/JKD). Bone marrow cells
were stained with anti-mouse B220 (Caltag, South San       Francisco, CA),
anti-mouse CD43 (Pharmingen, La Jolla, 15    CA), and anti-human IgM
(Jackson Immunologic, West Grove,       PA). Spleen cells were stained with
anti-mouse B220 and       anti-human IgM.                  Fig. 86 shows a
comparison of the B cell, and B       cell progenitor populations in the
bone marrow of KCo5 20    and KCo4 mice.  The fraction of B cells in the
bone       marrow (B220[err], IgM[err]) is approximately three times higher
in the KCo5 mice (6%) than it is in the KCo4 mice (2%).       The pre-B
cell population (B220[err], CD43-, IgM) is also       higher in the KCo5
mice (9%, compared to 5% for KCo4). 25    Furthermore, the pro-B
compartment (B220[err], CD43[err]) is        elevated in these mice (11%
for KCo5 and 5% for KCo4).        Although each of these three compartments
is larger in        the KCo5 mice than it is in the KCo4 mice, the levels
are        still approximately half that found in wild type mice. 30    The
increase in the number of bone marrow B cells is        presumably a direct
consequence of the increased        repertoire size. The larger primary
repertoire of these        mice may provide for membrane Ig with some
minimal 



threshold affinity for endogenous antigens. Receptor  35    ligation could
then allow for proliferation of those B        cells expressing the
reactive Ig. However, because the        pre-B and pro-B cells do not
express light chain genes,        the explanation for the increased sizes
of these two                WO 97/13852
PCT/US96/16433                                  241        compartments in
the KCo5 mice is not immediately--       apparent.  The B cell progenitor
compartments may be       larger in KCo5 mice because the increased number
of B       cells creates a bone marrow environment that--is more 5
conducive to the expansion of these populations.  This       effect could
be mediated directly by secreted factors or       by cell-cell contact
between B cells and progenitor       cells, or it could be mediated
indirectly, by titration       of factors or cells that would otherwise
inhibit the 10    survival or proliferation of the progenitor cells.
Fig. 87 shows a comparison of the-splenic B       cell (B220[err],
IgM[err]) populations in KCo5 and KCo4 mice. The       major difference
between these two mice is the relative       sizes of B220[err] B cell
populations (6%-in the KCo5 mice 15    and 13% in the KCo4 mice).  The
B22O[err] cells are larger       than the B220[err] B cells, and a higher
fraction of them       express the 1 light chain.  These-are
characteristics of       the so-called B1 population that
normally-dominates the       peritoneal B cell population in wild type
mice.  The 20    spleens of the KCo4 mice comprise an anomolously high
fraction of B220[err] cells, while the KCo5 mice have a more 



normal distribution these cells.  However, both strains       contain
approximately one-half to one-third the normal       number of B cells in
the spleen. 25                                 EXAMPLE 39
This example demonstrates the successful use of       KCo5 transgenic mice
of Example 38 to isolate hybridoma 30    clones that secrete high affinity,
antigen specific,       human IgG monoclonal antibodies.
Immunization.  A double deletion/double transgenic mouse
(Kco5-9272/Hc2-255o/JHD/JKD, #12657) was immunized 35    intraperitoneally
every other week for eight weeks with 4       to 10 x 106 irradiated T4D3
cells, a murine T cell line       expressing human CD4 (Dr. Jane Parnes,
Stanford       University) followed by one injection intraperitoneally
WO 97/13852                                      PCT/US96/16433
242        two weeks later of 20 mg soluble recombinant human CD4
(sCD4; Intracell) in incomplete Fruend's adjuvant       (Sigma). The mouse
was boosted once 3 days prior to       fusion with 20 mg sCD4
intravenously. 5       Hybridoma fusion. Single cell suspensions of splenic
lymphocytes from the immunized mouse were fused to       one-sixth the
number of P3X63-Ag8.653 nonsecreting mouse 



myeloma cells (ATCC CRL 1580) with 50% PEG (Sigma). 10    Cells were plated
at approximately 2 X 10' in flat bottom       microtiter plates, followed
by a two week incubation in       selective medium containing 20% Fetal
Clone Serum       (HyClone), 18% "653" conditioned medium, 5% Origen
(IGEN), 4 mM L-glutamine, 1 mM sodium pyruvate, 5 mM 15    HEPES, 0.055 mM
2-mercaptoethanol, 50 units/ml mM       penicillin, 50 mg/ml streptomycin,
50 mg/ml mM gentamycin       and 1X HAT (Sigma; the HAT was added 24 hrs
after the       fusion). After two weeks, cells were cultured in medium
in which the HAT was replaced with HT. Wells were 20    screened by ELISA
and flow cytometry once extensive       hybridoma growth or spent medium
was observed.         Hybridoma screening by ELISA. To detect anti-CD4
mAbs,       microtiter plates (Falcon) were coated overnight at 4 C 25
with 50 ml of 2.5 mg/ml of sCD4 in PBS, blocked at RT for        1 hr with
100 ml of 5% chicken serum in PBS, and then        sequentially incubated
at RT for 1 hr each with 1:4        dilutions of supernatant from
hybridomas, 1:1000 dilution        of F(ab')[err] fragments of horseradish
peroxidase 30    (HRPO)-conjugated goat anti-human IgG (Jackson) or 1:250
dilution of HRPO-conjugated goat anti-human Igk        antibodies (Sigma)
plus 1% normal mouse serum, and        finally with 0.22 mg/ml ABTS in 0.1
M citrate phosphate        buffer, pH 4 with 0.0024% H[err]O[err]. Plates
were washed 3-6 35    times with wash buffer (0.5% Tween-20 in PBS) between
all        incubations, except the first. Diluent (wash buffer with
5% chicken serum) was used to dilute the supernatants and        the HRPO
conjugates. Absorbance was measured using dual        
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subtracted from the OD at 415 nm).                 To detect mouse
[err]-containing mAbs, the above       ELISA protocol was used, with the
following exceptions.  5    Wells of microtiter plates were coated with 100
ml of 1)       1.25 mg/ml goat anti-mouse [err] (Pierce), 2) 1.25 mg/ml
goat       anti-human Fc[err] (Jackson), or 3) 2.5 mg/ml sCD4 (ABT).
For the detection step, 100 ml of 1:5000 goat anti-mouse       1 (SBA)
conjugated to biotin was used followed by 100 ml 10    of 1:1000
streptavidin conjugated to HRPO (Jackson).       Murine and human mAb
standards were used at the indicated       concentrations.  To look for
cross-reactivity to       unrelated antigens, wells were coated with CEA
(Crystal       Chem),  KLH (CalBiochem), HSA (Sigma), BSA (Sigma) or OVA 15
(Sigma; all at 2 mg/ml, except CEA which was at 2.5).       Appropriate
antibodies were titered and used as positive       controls (human IgM
anti-CEA (GenPharm), rabbit anti-KLH       (Sigma), sheep anti-HSA (The
Binding Site), sheep       anti-BSA (The Binding Site), and sheep anti-OVA
(The 20    Binding Site)).  Any bound antibody was detected with       HRPO
conjugates of goat anti-human IgM, donkey       anti-rabbit IgG or donkey
anti-sheep IgG (all diluted       1:1000 and obtained from Jackson).
Otherwise, the       standard ELISA protocol was followed. 25
Hybridoma screening by flow cytometric assay. To further       screen for
mAbs reactive with native cell-surface CD4, 5       x 10[err] SupT1 cells
(ATCC CRL 1942) were incubated on ice       with a 1:2 dilution of spent
supernatant from the fusion 30    plates for 30 min, washed twice with cold
stain buffer       (0.1% BSA, 0.02% NaN[err] in PBS), incubated with 1.5
mg/ml of       an F(ab')[err] fragment of FITC-conjugated goat anti-human
Fcg       (FITC-GaHuIgG; Jackson) for 15 min, washed once and
analyzed immediately on a FACScan (Becton-Dickinson). 



35       CD4 reactive hybridomas.  Using the ELISA and flow
cytometric techniques described above, 12 hybridoma       clones were
identified that secreted human IgG               WO 97/13852
PCT/US96/16433                                  244        specifically
reactive with native human CD4. Ten of       these twelve clones were
further subcloned. Eight of       these subclones were identified as human
IgGl[err] secreting       hybridomas. The other two expressed a mouse X
light 5    chain.  The parent wells for the 8 fully human clones
were: lEl1, 2E4, 4D1, 6C1, 6G5, 7G2, 10C5, and 1G1. Flow       cytometric
assays of the binding of 3 of the fully human       IgGk subclones (4D1.4,
6G5.l, and 10C5.6) are shown in       Fig. 88. 10              Fig. 88
shows binding of IgG[err] anti-nCD4       monoclonal antibodies to CD4+
SupTl cells. Cells from       log phase growth cultures were washed and
stained with no       monoclonal antibody, 4E4.2 (as a negative control),
chimeric Leu3a (as a positive control), or with one of 15    the 10 human
IgG anti-nCD4 monoclonal antibodies.  Any       bound monoclonal antibody
was detected with       FITC-conjugated goat anti-human Fc[err]. All ten
monoclonal       antibodies bound to SupT1 cells, although data is shown
here for only three of them. 20       Analysis of human antibody secretion
by cloned       hybridomas.  To compare the growth and secretion levels
of mAbs, the subclones were put into replicate cultures 



in HT medium in 24 well plates at an initial density of 2 25    x 10[err]
cells/ml.  Each day for 7 days, one of the        replicate cultures for
each subclone was harvested and        cell numbers, cell viability (by
Trypan blue exclusion)        and the amount of mAb in the supernatant (by
a        quantitative ELISA for total human [err]) were determined. 30
Table 16 shows data for antibody secretion by 7 of the        hybridoma
subclones.          Table 16. Secretion Levels For Human IgGk Anti-nCD4
Monoclonal Antibodies 35     Subclone            pg/cell
pg/cell/d         1E11.15             3.9                 0.56
1G1.9               11                  1.5         4D1.4               1.4
0.91                WO 97/13852
PCT/US96/16433                                   245         6C1.10
3.3                 0.48        6G5.1               7.8                 1.1
7G2.2               4.4                 0.63        10C5.6              8.0
1.1        * pg/cell = (maximum amount of mAb)/(maximum number of
viable cells)    pg/cell/d = (pg/cell)/7 days           Purification of
human mAbs.  The individual hybridoma 10    clones were grown in medium
without HT and Origen and the 



FCS was gradually decreased to approximately 2-3% in the       final 11
cultures.  Supernatants were harvested once the       viability of the
hybridomas fell below approximately 30%.       To purify the IgGk mAbs, the
spent supernatants were 15    centrifuged to remove cells, concentrated via
ultrafiltration to approximately 50 to 100 mls, diluted       1:5 with PBS,
pH 7.4 and loaded onto a 5 ml Protein A       (Pharmacia) column. After
washing with 3-5 column       volumes of PBS, the human IgGk mAbs were
eluted with 0.1 20    HC1, 150 mM NaCl, pH 2.8 and immediately neutralized
with       1M Tris base. Column fractions containing material with       an
OD[err] > 0.2 were pooled and dialyzed into PBS. The OD[err]       was then
determined and an absorbtivity coefficient of       1.4 was used to
calculate the protein concentration of 25    the human IgG.  No mAb was
detected in the flow through       and the % recoveries ranged from 93 to
100%. Three to       six mgs of each purified mAb were obtained, with >90%
purity.   30    Analysis of monoclonal antibodies from cloned hybridomas.
To investigate the specificity of binding of mAbs, human       PBMC were
isolated over Ficoll and stained as follows.       Human PBMC (10[err]) in
stain buffer were incubated for 30 min       on ice, in separate reactions,
with equal volumes of 35    supernatant from each of three of the subcloned
hybridomas (4D1.4, 6G5.1, and l0C5.6), or with an isotype       matched
negative control mAb, washed twice, and incubated       20 min on ice with
1 mg/ml of FITC-GaHuIgG along with               WO 97/13852
PCT/US96/16433 



246        either 10 ml of mouse anti-human CD4 mAb (Leu3a;
Becton-Dickinson) conjugated to phycoerythrin (PE), 10 ml       of mouse
anti-human CD8 mAb (Leu2a; Becton-Dickinson)       conjugated to PE, or 5
ml of mouse anti-human CD19 mAb 5    (SJ25-Cl; Caltag) conjugated to PE.
Gated lymphocytes       were then analyzed on a FACScan flow cytometer
(Becton       Dickinson, San Jose, CA). All three of the antibodies
were found to bind specifically to the CD4 fraction of       the human
PBMC. 10              To approximate the location of the epitope
recognized by these three mAbs, 5 x 10[err] SupT1 cells were
pre-incubated for 20 min on ice with buffer, 2.5 mg/ml       RPA-T4, or 2.5
mg/ml Leu3a in stain buffer, then for 30       min with one of the 10 human
IgG mAbs (in supernatant 15    diluted 1:2) and finally with 0.5 mg/ml
FITC-conjugated       goat anti-human Fc[err] to detect any bound human
IgG. Cells       were washed twice with stain buffer prior to and once
after the last step. The results of this blocking assay       are shown in
Fig. 89. None of the three antibodies share 20    an epitope with RPA-T4,
while 6G5.l and 10C5.6 appear to       recognize the same (or an adjacent)
epitope as that       recognized by Leu3a.         Rate and equilibrium
constant determinations. 25              Human sCD4 (2500 to 4200 RU) was
immobilized by        covalent coupling through amine groups to the sensor
chip        surface according to manufacturer's instructions.
Antibody dilutions were flowed over the antigen-coupled        sensor chips
until equilibrium was reached, and then 30    buffer only was allowed to
flow.  For each phase of the        reaction, binding and dissociation, the
fraction of bound        antibody was plotted over time. The derivative of
the        binding curve (dR/dt) was calculated and plotted against
the response for each concentration. To calculate the 35    association
rate constant (k[err]), the slopes of those 



resulting lines were then plotted against the        concentration of the
monoclonal antibody. The slope of        the line from this graph
corresponded to the k[err]. The                WO 97/13852
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dissociation rate constant (k[err]) was calculated from the        log of
the drop in response (during the buffer flow        phase) against the time
interval.  The Ka was derived by        dividing the k[err] by the k[err].
The measured rate and  5    affinity constant data for 5 different purified
monoclonal antibodies derived from the KCo5/HC2 double
transgenic/double deletion mice, and one purified        antibody obtained
from a commercial source (Becton        Dickinson, San Jose, CA), is
presented in Table 17. 10        Table 17.  Rate and affinity constants for
monoclonal        antibodies that bind to human CD4.        Hybridoma
Antibody Source    k[err](M[err]s[err])  k[err](S[err])  Ka (M[err])
lEll.15   human    HC2/KCo5                    IgG1k    transgenic 2.7 x
10[err]         4.6 x 10[err]   5.8 x 10[err] 15     1G1.9     human
HC2/KCo5                    IgGlk    transgenic 9.1 x 10[err]         2.2 x
10[err]   4.2 x 10[err]         4D1.4     human    HC2/KCo5
IgG1k    transgenic 9.8 x 10[err]         4.2 x 10[err]   2.3 x 10[err]
6G5.1     human    HC2/KCo5                    IgGlk    transgenic 1.1 x
10[err]         1.0 x 10[err]   1.1 x 10[err]         10C5.6    human
HC2/KCo5                    IgG1k    transgenic 7.4 x 10[err]         1.6 x
10[err]   4.5 x 10[err]        Leu3a     mouse    Becton 



IgGlk    Dickinson  1.5 x 10[err]         4.2 x 10[err]   3.7 x 10[err] 20
Mixed Lymphocyte Reaction (MLR).  To compare the in vitro        efficacy
of the human monoclonal antibody 1OC5.6, derived        from the KCo5
transgenic mouse, to that of the mouse 25    antibody Leu3a, an MLR assay
was performed.  Human PBMC        from 2 unrelated donors were isolated
over Ficoll and        CD4+ PBL from each donor were purified using a CD4
column        (Human CD4 Cellect, Biotex Laboratories, Inc., Canada)
according to manufacturer's directions. Inactivated 30    stimulator cells
were obtained by treating PBMC from both        donors with 10O mg/ml
mitomycin C (Aldrich) in culture        medium (RPMI 1640 with 10%
heat-inactivated human AB        serum (from NABI), Hepes, sodium pyruvate,
glutamine,                WO 97/13852
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b-mercaptoethanol (all used at       manufacturer's recommended
concentrations)) for 30 min at       37[err]C followed by 3 washes with
culture medium. Varying       concentrations of mAbs diluted in culture
medium or 5    culture medium only were sterile filtered and added at
l00 ml per well in triplicate in a 96 well round bottom       plate. Fifty
ml of 10[err] CD4+ PBL from one donor in       culture medium and 10[err]
mitomycin C-treated PBMC from the       other donor in 50 ml of culture
medium were then added to 10    each well.  Control plates with CD4+ PBL
responders alone       plus mAbs were set up to control for any toxic or 



mitogenic effects of the mAbs.  A stimulator only control       and a media
background control were also included. After       seven days in a
37[err]C, 5% CO[err] humidified incubator, 100 ml 15    of supernatant from
each well was removed and 20 ml of       colorimetric reagent (Cell Titer
96AQ kit, Promega       Corporation, Madison, WI) was added. Color was
allowed       to develop for 4 to 6 hrs and plates were read at 490 nm.
The results of this experiment, depicted in Fig. 90, show 20    that the
human IgGlk antibody 1OC5.6 is at least as        effective as Leu3a at
blocking the function of human PBMC        CD4 cells in this assay.
Example 40. 25        Binding Characteristics of Human IgGkappa Anti-CD4
monoclonal Antibodies.                  This example provides the binding
characteristics of human IgG[err] monoclonal antibodies        derived from
hybridoma clones obtained from 30    HC2/KCo5/JHD/JCKD transgenic mice
immunized with human        CD4. The monoclonal antibodies are shown to
have high        avidity and affinity for recombinant and natural human
CD4.                  Cells from 10 individual hybridoma cell lines  35
(lEll, 1G2, 6G5, l0C5, 1G1, 6C1, 2E4, 7G2, 1F8 and 4D1)        that secrete
human IgG kappa monoclonal antibodies (mAB)        reactive with human CD4,
were derived from        JHD/JCKD/HC2/KCo5 transgenic mice. The cell lines
were                 WO 97/13852
PCT/US96/16433                                       249 



grown in culture, and antibody proteins were isolated        from the
supernatant (Fishwild, et al. 1996, Nature        Biotechnology 14,
845-851, which is incorporated herein        by reference). Antibody
purified by Protein A affinity  5    chromatography was used to measure
binding constants.        The results are displayed in Tables 18 and 19.
The rate and equilibrium constants presented in       Table 18 were
determined with a BIAcore (Pharmacia       Biosensor) using goat anti-human
IgG (Fc-specific) 10    coupled to the sensor chip and flowing a saturating
concentration of mAb over followed by various        concentrations of
antigen (rCD4).  These constants were        derived from three experiments
using purified mAbs.   15                Table 18.  Affinity and Rate
Constants.                              Rate Constants (mean [err] SD)
Human mAb   k[err]  (M[err]s[err])      k[err] (s[err])
K[err](M[err])   20    1E11.15     1.7 ([err] 0.15) x 10[err]  3.5 ( 0.09)
x 10[err]        5.0 x 10[err]        6C1.10       1.8 ( 0.44) x 10[err]
3.3 ([err] 0.04) x 10[err]    5.4 x 10[err]        1G1.9        1.2 ( 0.18)
x 10[err]      9.4 ([err] 0.22) x 10[err]    1.3 x 10[err]        6G5.1
9.3 ( 1.1)  X 10[err]      6.9 ( 0.36) x 10[err]        1.4 x 10[err]
10C5.6       9.4 ([err] 0.98) x 10[err]  7.1 ( 0.36) x 10[err]        1.3 x
10[err] 25    2E4.2       1.8 ( 0.10) x 10[err]      2.5 ([err] 0.05) x
10[err]    7.1 x 10[err]        4D1.4        2.5 ( 0.55) x 10[err]      3.4
([err] 0.15) x 10[err]    7.3 x 10[err]        7G2.2        2.4 ( 0.31) x
10[err]      3.3 ( 0.07) x 10[err]        7.3 x 10[err]        1F8.3
1.8 ( 0.24) x 10[err]      4.3 ([err] 0.14) x 10[err]    4.3 x 10[err]
1G2.10       2.2 ([err] 0.26) x 10[err]  2.3 ( 0.03) x 10[err]        9.8 x
10[err] 30        chi Leu3a   1.5 ( 0.35) x 10[err]      2.3 ( 0.12) x
10[err]        6.6 x 10[err]                      The rate and equilibrium
constants presented in 



Table 19 were determined with a BIAcore, using antigen 35     (rCD4)
coupled to the sensor chip and flowing mAb over.        These constants
were derived from at least three        independent experiments using
purified mAbs.                 WO 97/13852
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Table 19. Avidity and Rate Constants                         Rate Constants
(mean  SD)   5     Human mAb  k[err] (M[err]s[err])         k[err] (s[err])
K[err] (M[err])          1E11.15    2.8 ([err] 0.22) x 10[err] 4.5 ( 0.43)
x 10[err] 6.2 x 10[err]        6C1.10       2.0 ([err] 0.25) x 10[err] 4.0
([err] 0.63) x 10[err] 5.1 x 10[err]        1G1.9        9.1 ([err] 0.95) x
10[err] 2.2 ([err] 0.71) x 10[err]  4.2 x 10[err] 10     6G5.1       1.1 (
0.41) x 10[err] 1.0 ([err] 0.34) x 10[err] 1.1 x 10[err]        1OC5.6
7.4 ([err] 1.5)  x 10[err] 1.6 ([err] 0.57) x 10[err] 4.5 x 10[err]
2E4.2        1.4 ( 0.15) x 10[err] 2.2 ([err] 0.25) x 10[err] 6.3 x 10[err]
4D1.4        9.8 ([err] 0.69) x 10[err] 4.2 ( 1.3)  x 10[err] 2.3 x 10[err]
7G2.2        1.7 ( 0.20) x 10[err] 5.0 ( 0.42) x 10[err] 3.4 x 10[err] 15
1F8.2       1.7 ([err] 0.13) X 10[err] 9.7 ([err] 1.2)  x 10[err] 1.7 x
10[err]         1G2.10       1.7 ( 0.04) x 10[err] 6.3 ( 0.49) x 10[err]
2.7 x 10[err]  



chi Leu3a  4.0 ([err] 0.45) x 10[err] 1.2 ( 0.25) x 10[err] 3.4 x 10[err]
Leu3a        1.5 ( 0.30) x 10[err] 4.2 ( 0.49) x 10[err]  3.7 x 10[err] 20
Table 20 provides equilibrium constants for         anti-CD4 mABs presented
in the scientific literature.                WO 97/13852
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Avidity and Rate Constants Reported for Anti-         CD4 monoclonal
antibodies                         Rate Constants (mean  SD)  5
Human mAb    k[err] (M[err]s[err])  k[err] (s[err])      K[err] (M[err])
CE9.1(4)      NR*                        NR               3.1 x 10[err]
cMT412(1)     NR                         NR               5.0 x l0[err] 10
chi Leu3a(2)  NR                 NR                 1.0 x l0[err]
BL4(3)        NR                 NR                5.5 x 10[err]
BBl4(3)       NR                         NR               3.3 x 10[err]
cA2 (5)       NR                         NR               1.8 x 10[err]
CDP571(6)     NR                         NR               7.1 x 10[err] 155
* NR = not reported 



(1) J. Cell. Biol. 15E:Al79.        (2) J. Immunol. 145:2839.        (3)
Clin. Immunol. Immunopath. 64:248. 20    (4) Biotechnology. 10:1455.
(5) Mol. Immunol. 30: 1443.        (6) European Patent Appl. #0626389A1.
25                The avidity and affinity determinations        described
above were performed with recombinant CD4        (rCD4). To determine the
avidity of the human monoclonal        antibodies for native CD4 (nCD4). An
additional binding        assay was used that does not require the antibody
to be 30    modified.  Specifically, serial dilutions of antibody
were incubated with SupTl cells for 6 hr on ice, washed        and detected
any bound antibody with FITC-goat anti-human        Fc[err]. The Ka is
determined from the concentration of        antibody that gives one-half of
the maximum fluorescence 35    (a four parameter fit was used).  The
results demonstrate        that all ten human monoclonal antibodies bind
very well        to nCD4, with Ka values >l0[err] M[err] (Table 21).  Most
antibodies, including chimeric Leu3a, bound less well to                WO
97/13852                                             PCT/US96/16433
252         nCD4 than to rCD4. This could be due to differences in
antigen density as well as to differences between the two        antigens.



5                  Table 21.  Avidity Constants Determined
by Flow Cytometry.                         Ka values (M-1)
Ratio of Ka        Human mAb    rCD4                nCD4*
(rCD4/nCD4) 10        1E11.15       6.2 x 10[err]      3.3 x 10[err]
1.9        6C1.10        5.1 x 10[err]      3.1 x 10[err]        1.6
1G1.9        4.2 x 10[err]       2.3 x 10[err]        1.9        6G5.1
1.1 x 10[err]      1.9 X 10[err]        5.9 15     10C5.6        4.5 x
10[err]       1.8 X 10[err]        2.5        2E4.2         6.3 X 10[err]
1.1 x 10[err]        5.8        4D1.4         2.3 x 10[err]      2.0 X
10[err]        1.2        7G2.2         3.4 X 10[err]      3.3 X 10[err]
1.0        1F8.2         1.7 X 10[err]      3.2 x.10[err]        0.5 20
1G2.10        2.7 x 10[err]       1.9 X 10[err]        1.4          chi
Leu3a    3.4 x 10[err]       5.6 x 10[err]        6.1          * Human
monoclonal antibodies were incubated in serial dilutions with 25    SupT1
cells for 6 hrs, washed twice and incubated with FITC-         conjugated
goat anti-human Fcy antisera, washed and fixed. The Ka         was
calculated from the concentration of antibody yielding one-half         of
the maximum fluorescence as determined from a four-parameter fit.   30
Example 41.           Identification of Nucleotide Sequences Encoding Human
IgGkappa Anti-CD4 Antibodies.   



35                 This example demonstrates that a each of the
hybridomas tested produces only one functional heavy or         light chain
RNA transcript, consistent with proper               WO 97/13852
PCT/US96/16433                                  253        functioning
allelic exclusion. In addition, sequence       analysis of heavy and light
chain CDR segments indicates       that somatic mutation of the
immunoglobulin transgenes       has taken place. 5              Cells from
five individual hybridoma cell lines       (lEll, 1G2, 6G5, 10C5, and 4D1)
that secrete human IgG       kappa monoclonal antibodies reactive with
human CD4, and       derived from JHD/JCKD/HC2/KCo5 transgenic mice, were
used       to isolate RNA encoding each of the individual antibodies 10
(Fishwild et al. 1996, Nature Biotechnology 14, 845-851).       The RNA was
used as a substrate to synthesize cDNA, which       was then used to
amplify human Ig gamma and kappa       transcript sequences by PCR using
primers specific for       human VH, Vkappa, Cgamma, and Ckappa (Taylor et
al. 1992, 15    Nucleic Acids Res. 20, 6287-6295; Larrick, J.W., et al.
(1989), Bio/Technology. 7. 934-938; Marks, J.D., et al.       (1991). Eur.
J. Immunol. 21. 985-991; Taylor, et al.,       1994, Int. Immunol. 6,
579-591).  The amplified Ig heavy       and kappa light chain sequences
were cloned into 20    bacterial plasmids and nucleotide sequences
determined.       Analysis of the sequences spanning the heavy chain VDJ
and light chain VJ junctions revealed in-frame heavy and       light chain
transcripts for each of the 5 clones, and in       some cases additional
out-of-frame sterile transcripts 



25    representing non-functional alleles.  Consistent with       proper
functioning allelic exclusion, in no case was       there more than one
unique functional heavy or light       chain transcript identified for each
of the individual       clones.  Partial nucleotide sequences for each of
the ten 30    functional transcripts are assigned the following
sequence I.D. No's: lEll gamma [Seq. I.D. No. 1]; lEll       kappa [Seq.
I.D. No. 2]; 1G2 gamma [Seq. I.D. No. 3]; 1G2       kappa [Seq. I.D. No.
4]; 6G5 gamma [Seg. I.D. No. 5]; 6G5       kappa [Seq. I.D. No. 6]; l0CS
gamma [Seq. I.D. No. 7]; 35    l0C5 kappa [Seq. I.D. No. 8]; 4D1  gamma
[Seq. I.D. No.       9]; 4D1 kappa [Seq. I.D. No. 10] and are presented in
Table 22. All sequences are presented in a 5' to 3'       orientation.
WO 97/13852                                     PCT/US96/16433
254                  Table 22. Partial Nucleotide Sequence for
Functional Transcripts 5       lEll gamma [Seq. I.D. No. 1]
TGCACAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGAT
GGGTCCTGTCCCAGGTGCAGCTTCATCAGTGGGGCGCAGGACTGTTGAAGCCTTCGG
AGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGGTTACTTCTGGA 10
GCTGGATCCGCCAGCCCCCAGGGAGGGGGCTGGAGTGGATTGGGGAAATCCATCATC
GTGGAAGCACCAACTACAACCCGTCCCTCGAGAGTCGAGTCACCCTATCAGTAGACA 



CGTCCAAAAACCAGTTCTCCCTGAGGCTGAGTTCTGTGACCGCCGCGGACACGGCTG
TGTATTACTGTGCGAGAGACATTACTATGGTTCGGGGAGTACCTCACTGGGGCCAGG
GAACCCTGGTCACC 15       lEll kappa [Seq. I.D. No. 2]
GACAGACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTA
CTGTCAGCAGTATGGTAGCTCACCCCTCACTTTCGGCGGAGGGACCAAGGTGGAGAT
CAAACGAACTGTGGCGGCACCATCTGTCTTCATCTTCCC 20       lG2 gamma [Seq. I.D. No.
3]       TCCACCATCATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGA
GTCTGTGCCGAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGCCCGGGGAG
TCTCTGAAGATCTCCTGTAAGGGTTCTGGATACAGCTTTACCAGTTACTGGATCGCC 25
TGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGATGGGGATCATCGATCCTGCT
GACTCTGATACCAGATACAACCCGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGAC
AAGTCCATCAGTACCGCCTATTTGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCC
ATGTATTACTGTGCGAGACCAGCGAACTGGAACTGGTACTTCGTTCTCTGGGGCCGT
GGCACCCTGGTCACT 30        lG2 kappa [Seq. I.D. No. 4]
GACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATTTTGCAACTTATTA
CTGTCAACAGTTTATTAGTTACCCTCAGCTCACTTTCGGCGGAGGGACCAGGGTGGA
GATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCC 35        6G5 gamma [Seq. I.D.
No. 5]        TGCACAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGAT
GGGTCCTGTCCCAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGG                WO
97/13852                                      PCT/US96/16433
255 



AGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGGTTACTACTGGA
GCTGGATCCGCCAGCCCCCAGGTAAGGGGCTGGAGTGGATTGGGGAAATCAATCATA
GTGGAAGCACCAACTACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGTCGACA
CGTCCAAGAACCAGTTCTCCCTGAAACTGAGCTCTGTGACCGCCGCGGACACGGCTG 5
TGTATTACTGTGCGAGAGTAATTAATTGGTTCGACCCCTGGGGCCAGGGAACCCTGG       TCACC
6G5 kappa [Seq. I.D. No. 6]
GACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATTTTGCAACTTACTA 10
TTGTCAACAGGCTAATAGTTTCCCGTACACTTTTGGCCAGGGGACCAAGCTGGAGAT
CAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCC         10C5 gamma [Seq. I.D. No.
7]       ATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCC 15
CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGTCC
CTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGGTTACTACTGGAGCTGGATCCGC
CAGCCCCCAGGTAAGGGGCTGGAGTGGATTGGGGAAATCAATCATAGTGGAAGCACC
AACTACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGTCGACACGTCCAAGAAC
CAGTTCTCCCTGAAGCTGAGCTCTGTGACCGCCGCGGACACGGCTGTGTATTACTGT 20
GCGAGAGTAATTAATTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCC       TCAG
10C5 kappa [Seq. I.D. No. 8]
ATGGACATGATGGTCCCCGCTCAGCTCCTGGGGCTCCTGCTGCTCTGGTTCCCAGGT 25
TCCAGATGCGACATCCAGATGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGGA
GACAGAGTCACCATCACTTGTCGGGCGAGTCAGGATATTAGCAGCTGGTTAGCCTGG
TATCAGCATAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTG
CAAAGTGGGGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGGACAGATTTCACTCTC
ACCATCAGCAGCCTGCAGCCTGAAGATTTTGCAACTTACTATTGTCAACAGGCTAAT 30
AGTTTCCCGTACACTTTTGGCCAGGGGACCAAGCTGGAGATCAAAC         4D1 gamma [Seq. I.D.
No. 9]       ATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCC 



GAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGCCCGGGGAGTCTCTGAAG 35
ATCTCCTGTAAGGGTTCTGGATACAGCTTTACCGGCTACTGGATCGGCTGGGTGCGC
CAGATGCCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTATCCTGGTGACTCTGAT
ACCACATACAGCCCGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCATC
AGCACCGCCTACCTGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCATGTATTAC                WO
97/13852                                      PCT/US96/16433
256        TGTGCGAGAGACCAACTGGGCCTCTTTGACTACTGGGGCCAGGGAACCCTGGTCACC
GTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAG       AAGCTT   5
4D1 kappa [Seq. I.D. No. 10]
ATGGACATGGAGTTCCCCGTTCAGCTCCTGGGGCTCCTGCTGCTCTGTTTCCCAGGT
GCCAGATGTGACATCCAGATGACCCAGTCTCCATCCTCACTGTCTGCATCTGTAGGA
GACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCTGGTTAGCCTGG
TATCAGCAGAAACCAGAGAAAGCCCCTAAGTCCCTGATCTATTCTGCATCCAGTTTG 10
CAAAGTGGGGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGGACAGATTTCACTCTC
ACCATCAGCAGCCTGCAGCCTGAAGATTTTGCAACTTATTACTGCCAACAGTATGAT
AGTTACCCGTACACTTTTGGCCAGGGGACCAAGCTGGAGATCAAACGAACTGTGGCT
GCACCATCTGTCTTCATCTTCCCGCCATCTGATGAAGCTT   15                 Analysis of
these DNA sequences demonstrates       that the 5 hybridoma clones
represent descendants of 4       individual primary B cells. Table 23 shows
the amino       acid sequences derived for each of the ten CDR3 regions, 



20    and the assignments for germline gene segments       incorporated
into each of the genes encoding these       transcripts. The germline
assignments are based on       published gene sequences available from the
National       Center for Biotechnology Information, National Library of 25
Medicine, National Institutes of Health, Bethesda, Md.       Also see: Cook
et al. 1994, Nature Genet. 7, 162-168;       Tomlinson et al. 1992, J. Mol.
Biol. 227, 776-798;       Matsuda et al. 1993, Nature Genet. 3, 88-94;
Schable and       Zachau, 1993, Biol. Chem. Hoppe-Seyler 374, 1001-1022; 30
Cox et al. 1994, Eur. J. Immunol. 24, 827-836; Ravetch et        al. 1981,
Cell 27, 583-591; Ichihara et al. 1988, EMBO J.        7, 4141-4150; Yamada
et al. 1991, J. Exp. Med. 173,        395-407; Sanz, 1991, J. Immunol. 147,
1720-1729.   35       Table 23.  Germline V(D)J Segment Usage in Hybridoma
Transcripts.          clone  h.c. CDR3  VH     DH    JH   l.c. CDR3  Vk
Jk               WO 97/13852
PCT/US96/16433                                   257         lE11
DITMVRGVPH VH4-34 DXP'1 JH4  QQYGSSPLT  VkA27/Al1  Jk4               (Seq.
I.D.                     (Seq. I.D.               No. 63)
No. 67)   



1G2    PANWNWYFVL VH5-51 DHQ52 JH2  QQFISYPQLT VkLl8         Jk4
(Seq. I.D.                     (Seq. I.D.               No. 64)
No. 68) 5       6G5    VINWFDP    VH4-34 n.d.   JH5  QQANSFPYT  VkL19
Jk2               (Seq. I.D.                     (Seq. I.D.
No. 65)                        No. 69)         l0C5   VINWFDP    VH4-34
n.d.   JH5  QQANSFPYT  VkL19        Jk2   10    4D1    DQLGLFDY  VH5-51
DHQ52 JH4  QQYDSYPYT  VkL15           Jk2               (Seq. I.D.
(Seq. I.D.               No. 66)                        No. 70)
n.d. could not be determined from nucleotide       sequence.
Example 42. 15        Construction of Minigenes for Expression of Human
IgGkappa AntiCD4 Antibodies in Transfected Cell lines.                 This
example demonstrates the process of making       a wholly artificial gene
that encodes an immunoglobulin       polypeptide (i.e., an immunoglobulin
heavy chain or light 20    chain).  Plasmids were constructed so that PCR
amplified       V heavy and V light chain cDNA sequences could be used to
reconstruct complete heavy and light chain minigenes.                 The
kappa light chain plasmid, pCK7-96,       includes the kappa constant
region and polyadenylation 25    site [Seq. ID No. 11], such that kappa
sequences       amplified with 5' primers that include HindIII sites
upstream of the initiator methionine can be digested with       HindIII and
BbsI, and cloned into pCK7-96 digested with       HindIII and BbsI to
reconstruct a complete light chain 30    coding sequence together with a
polyadenylation site.   



WO 97/13852                                      PCT/US96/16433
258        This cassette can be isolated as a HindIII/NotI fragment
and ligated to transcription promoter sequences to create       a
functional minigene for transfection into cells.                 The gammal
heavy chain plasmid, pCG7-96, 5    includes the human gammal constant
region and       polyadenylation site [Seq. ID No. 12], such that gamma
sequences amplified with 5' primers that include HindIII       sites
upstream of the initiator methionine can be       digested with HindIl and
AgeI, and cloned into pCG7-96 10    digested with HindIII and AgeI to
reconstruct a complete       gammal heavy chain coding sequence together
with a       polyadenylation site. This cassette can be isolated as a
HindIII/Sall fragment and ligated to transcription       promoter sequences
to create a functional minigene for 15    transfection into cells.
The following example demonstrates how       nucleotide sequence data from
hybridomas can be used to       reconstruct functional Ig heavy and light
chain       minigenes. The nucleotide sequences of heavy and light 20
chain transcripts from hybridomas 6G5 and 10C5 were used       to design an
overlapping set of synthetic       oligonucleotides to create synthetic V
sequences with       identical amino acid coding capacities as the natural
sequences. The synthetic heavy and kappa light chain 25    sequences
(designated HC6G5 [Seq. I.D. No. 61] and LC6G5        [Seq. I.D. No. 62]
differed from the natural sequences in        three ways: strings of
repeated nucleotide bases were        interrupted to facilitate
oligonucleotide synthesis and        PCR amplification; optimal translation
initiation sites 



30    were incorporated according to Kozak's rules (Kozak,        1991, J.
Biol. Chem. 266, 19867-19870); and, HindIII        sites were engineered
upstream of the translation        initiation sites.        A. Synthetic
kappa light chain.  35        Light chain PCR reaction 1.
The following oligonucleotides were pooled: o-        548 [Seq. I.D. No.
13], o-549 [Seq. I.D. No. 14], o-550                WO 97/13852
PCT/US96/16433                                  259        [Seq. I.D. No.
15] o-551 [Seq. I.D. No. 16], o-552 [Seq.       I.D. No. 17], o-563 [Seq.
I.D. No. 18], o-564 [Seq. I.D.       No. 19], o-565 [Seq. I.D. No. 20],
o-566 [Seq. I.D. No.       21], o-567 [Seq. I.D. No. 22], and amplified
with the 5    following 2 primers:  o-527 [Seq. I.D. No. 23] and o-562
[Seq. I.D. No. 24].         Light chain PCR reaction 2.                 The
following oligonucleotides were pooled: o- 10    553 [Seq. I.D. No. 25],
o-554 [Seq. I.D. No. 26], o-555       [Seq. I.D. No. 27], o-556 [Seq. I.D.
No. 28], o-557 [Seq.       I.D. No. 29], o-558 [Seq. I.D. No. 30], o-559
[Seq. I.D.       No. 31], o-560 [Seq. I.D. No. 32], o-561 [Seq. I.D. No.
33], o-562 [Seq. I.D. No. 24], and amplified with the 15    following 2
primers: o-552 [Seq. I.D. No. 17] and o-493       [Seq. I.D. No. 34]. 



Light chain PCR reaction 3.                 The products of light chain PCR
reactions 1 and 20    2 were then combined and amplified with the following
two       primers:  o-493  [Seq. I.D. No. 34] and o-527 [Seq. I.D.
No. 23].                 The product of light chain PCR reaction 3 was
then digested with HindIII and BbsI and cloned into 25    HindIII/BbsI
digested pCK7-96 [Seq. I.D. No. 11]  to       generate pLC6G5 [Seq. I.D.
No. 35].          B. Synthetic gamma heavy chain. 30    Heavy chain PCR
reaction 1.                 The following oligonucleotides were pooled: o-
528 [Seq. I.D. No. 36], o-529 [Seq. I.D. No. 37], o-530       [Seq. I.D.
No. 38], o-531 [Seq. I.D. No. 39], o-532 [Seq.       I.D. No. 40], o-543
[Seq. I.D. No. 41], o-544 [Seq. I.D. 35    No. 42], o-545 [Seq. I.D. No.
43], o-546 [Seq. I.D. No.       44], o-547 [Seq. I.D. No. 45], and
amplified with the       following 2 primers: o-496 [Seq. I.D. No. 46] and
o-542       [Seq. I.D. No. 47].               WO 97/13852
PCT/US96/16433                                  260        Heavy chain PCR
reaction 2.                 The following oligonucleotides were pooled: o-
533 [Seq. I.D. No. 48], o-534 [Seq. I.D. No. 49], o-535 



[Seq. I.D. No. 50], o-536 [Seq. I.D. No. 51], o-537 [Seq. 5    I.D. No.
52], o-538 [Seq. I.D. No. 56], o-539 [Seq. I.D.       No. 53], o-540 [Seq.
I.D. No. 54], o-541 [Seq. I.D. No.       55], o-542 [Seq. I.D. No. 47],
together with the isolated       439 bp BbsI fragment of pCG7-96 [Seq. I.D.
No. 12] and       amplified with the following 2 primers: o-490 [Seq. I.D.
10    No. 57] and o-520 [Seq. I.D. No. 58].         Heavy chain PCR
reaction 3.                 The products of heavy chain reactions 1 and 2
were then combined and amplified with the following two 15    primers:
o-520 [Seq. I.D. No. 58] and o-521 [Seq. I.D.       No. 59].
The product of heavy chain reaction 3 was then       digested with HindIII
and AgeI and cloned into       HindIII/AgeI digested pCG7-96 [Seq. I.D. No.
12] to 20    generate pHC6G5 [Seq. I.D. No. 60].                 Table 24.
Primers, Vectors and Products                      Used in Minigene
Construction   25    pCK7-96 [Seq. I.D. No. 11]
TCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCG
GTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCA
GGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCG
TTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGC 30
TCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCT
GGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCC
GCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTC
AGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAG
CCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACAC 35
GACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTA
GGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACA
GTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGC
TCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAG 



WO 97/13852                                      PCT/US96/16433
261        CAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGG
TCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCA
AAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAA
AGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCT 5
ATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAG
ATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGA
GACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCC
GAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGC
CGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATT 10
GCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGT
TCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGC
TCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATG
GTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCT
GTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGT 15
TGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAA
GTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTG
TTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTT
ACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAG
GGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTAT 20
TGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAG
AAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTC
TAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCC
TTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCG
GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGC 25
GCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAG
ATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGA 



AAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGA
TCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGG
CGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCC 30
AGTGCCAAGCTAGCGGCCGCGGTCCAACCACCAATCTCAAAGCTTGGTACCCGGGAG
CCTGTTATCCCAGCACAGTCCTGGAAGAGGCACAGGGGAAATAAAAGCGGACGGAGG
CTTTCCTTGACTCAGCCGCTGCCTGGTCTTCTTCAGACCTGTTCTGAATTCTAAACT
CTGAGGGGGTCGGATGACGTGGCCATTCTTTGCCTAAAGCATTGAGTTTACTGCAAG
GTCAGAAAAGCATGCAAAGCCCTCAGAATGGCTGCAAAGAGCTCCAACAAAACAATT 35
TAGAACTTTATTAAGGAATAGGGGGAAGCTAGGAAGAAACTCAAAACATCAAGATTT
TAAATACGCTTCTTGGTCTCCTTGCTATAATTATCTGGGATAAGCATGCTGTTTTCT
GTCTGTCCCTAACATGCCCTGTGATTATCCGCAAACAACACACCCAAGGGCAGAACT
TTGTTACTTAAACACCATCCTGTTTGCTTCTTTCCTCAGGAACTGTGGCTGCACCAT                WO
97/13852                                     PCT/US96/16433
262        CTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTG
TGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATA
ACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACA
GCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACA 5
AAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCT
TCAACAGGGGAGAGTGTTAGAGGGAGAAGTGCCCCCACCTGCTCCTCAGTTCCAGCC
TGACCCCCTCCCATCCTTTGGCCTCTGACCCTTTTTCCACAGGGGACCTACCCCTAT
TGCGGTCCTCCAGCTCATCTTTCACCTCACCCCCCTCCTCCTCCTTGGCTTTAATTA
TGCTAATGTTGGAGGAGAATGAATAAATAAAGTGAATCTTTGCACCTGTGGTTTCTC 10
TCTTTCCTCAATTTAATAATTATTATCTGTTGTTTACCAACTACTCAATTTCTCTTA
TAAGGGACTAAATATGTAGTCATCCTAAGGCGCATAACCATTTATAAAAATCATCCT
TCATTCTATTTTACCCTATCATCCTCTGCAAGACAGTCCTCCCTCAAACCCACAAGC
CTTCTGTCCTCACAGTCCCCTGGGCCATGGATCCTCACATCCCAATCCGCGGCCGCA
ATTCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTC 



15    CACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGA
GCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGT
CGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTG       GGCGC   20
pCG7-96 [Seq. I.D. No. 12]
GAACTCGAGCAGCTGAAGCTTTCTGGGGCAGGCCAGGCCTGACCTTGGCTTTGGGGC
AGGGAGGGGGCTAAGGTGAGGCAGGTGGCGCCAGCCAGGTGCACACCCAATGCCCAT
GAGCCCAGACACTGGACGCTGAACCTCGCGGACAGTTAAGAACCCAGGGGCCTCTGC
GCCCTGGGCCCAGCTCTGTCCCACACCGCGGTCACATGGCACCACCTCTCTTGCAGC 25
CTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGG
GGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGT
GTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACA
GTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTT
GGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGA 30
CAAGAAAGTTGGTGAGAGGCCAGCACAGGGAGGGAGGGTGTCTGCTGGAAGCCAGGC
TCAGCGCTCCTGCCTGGACGCATCCCGGCTATGCAGCCCCAGTCCAGGGCAGCAAGG
CAGGCCCCGTCTGCCTCTTCACCCGGAGGCCTCTGCCCGCCCCACTCATGCTCAGGG
AGAGGGTCTTCTGGCTTTTTCCCCAGGCTCTGGGCAGGCACAGGCTAGGTGCCCCTA
ACCCAGGCCCTGCACACAAAGGGGCAGGTGCTGGGCTCAGACCTGCCAAGAGCCATA 35
TCCGGGAGGACCCTGCCCCTGACCTAAGCCCACCCCAAAGGCCAAACTCTCCACTCC
CTCAGCTCGGACACCTTCTCTCCTCCCAGATTCCAGTAACTCCCAATCTTCTCTCTG
CAGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGGTAAGCCAG
CCCAGGCCTCGCCCTCCAGCTCAAGGCGGGACAGGTGCCCTAGAGTAGCCTGCATCC                WO
97/13852                                     PCT/US96/16433
263        AGGGACAGGCCCCAGCCGGGTGCTGACACGTCCACCTCCATCTCTTCCTCAGCACCT 



GAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTC
ATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGAC
CCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACA 5
AAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTC
CTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCC
CTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGTGGGACCCGTGGGGTG
CGAGGGCCACATGGACAGAGGCCGGCTCGGCCCACCCTCTGCCCTGAGAGTGACCGC
TGTACCAACCTCTGTCCCTACAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCC 10
CCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGG
CTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAA
CTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAA
GCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGAT
GCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAA 15
ATGAGTGCGACGGCCGGCAAGCCCCCGCTCCCCGGGCTCTCGCGGTCGCACGAGGAT
GCTTGGCACGTACCCCCTGTACATACTTCCCGGGCGCCCAGCATGGAAATAAAGCAC
CCAGCGCTGCCCTGGGCCCCTGCGAGACTGTGATGGTTCTTTCCACGGGTCAGGCCG
AGTCTGAGGCCTGAGTGGCATGAGGGAGGCAGAGCGGGTCCCACTGTCCCCACACTG
GCCCAGGCTGTGCAGGTGTGCCTGGGCCCCCTAGGGTGGGGCTCAGCCAGGGGCTGC 20
CCTCGGCAGGGTGGGGGATTTGCCAGCGTGGCCCTCCCTCCAGCAGCACCTGCCCTG
GGCTGGGCCACGGGAAGCCCTAGGAGCCCCTGGGGACAGACACACAGCCCCTGCCTC
TGTAGGAGACTGTCCTGTTCTGTGAGCGCCCCTGTCCTCCCGACCTCCATGCCCACT
CGGGGGCATGCCTGCAGGTCGACTCTAGAGGATCCCCGGGTACCGAGCTCGAATTCA
TCGATGATATCAGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGC 25
CAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATT
GGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGG
CGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGAT
AACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAG
GCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAAT 30
CGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTT
CCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATAC
CTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGG
TATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCC
GTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTA 35
AGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGG
TATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGA
AGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTT
GGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGC  



WO 97/13852                                      PCT/US96/16433
264        AAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCT
ACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGA
TTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCA
ATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAG 5
GCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTC
GTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATA
CCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGA
AGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAAT
TGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTT 10
GCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGC
TCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCG
GTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCA
CTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGC
TTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGA 15
CCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACT
TTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTA
CCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCA
TCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCA
AAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAA 20
TATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGT
ATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCT
GACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACG
AGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAG
CTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGT 25
CAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCA
GAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTAC
AATTAATACATAACCTTATGTATCATACACATACGATTTAGGTGACACTATA 



0-548 [Seq. I.D. No. 13] 30    ATGGTCCCAGCTCAGCTCCTCGGTCTCCTGCTGCTCTGGTTCCC
0-549 [Seq. I.D. No. 14]
AGGTTCCAGATGCGACATCCAGATGACCCAGTCTCCATCTTCCG   35    0-550 [Seq. I.D. No.
15]        TGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTGTCGGGCG          0-551
[Seq. I.D. No. 16]                WO 97/13852
PCT/US96/16433                                    265
AGTCAGGATATTAGCAGCTGGTTAGCCTGGTATCAGCATAAACC         0-552 [Seq. I.D. No.
17]       AGGTAAAGCACCTAAGCTCCTGATCTATGCTGCATCCAGTTTGC  5       0-563 [Seq.
I.D. No. 18]       AGGAGCTTAGGTGCTTTACCTGGTTTATGCTGATACCAGGCTAA
0-564 [Seq. I.D. No. 19] 



10    CCAGCTGCTAATATCCTGACTCGCCCGACAAGTGATGGTGACTC         0-565 [Seq. I.D.
No. 20]       TGTCTCCTACAGATGCAGACACGGAAGATGGAGACTGGGTCATC   15    0-566
[Seq. I.D. No. 21]       TGGATGTCGCATCTGGAACCTGGGAACCAGAGCAGCAGGAGACC
0-567 [Seq. I.D. No. 22]       GAGGAGCTGAGCTGGGACCATCATGGTGGCAAGCTTAGAGTC
20       0-527 [Seq. I.D. No. 23]       GACTCTAAGCTTGCCACCATGATGGTCC
0-562 [Seq. I.D. No. 24] 25    ACCTTGATGGGACACCACTTTGCAAACTGGATGCAGCATAGATC
0-553 [Seq. I.D. No. 25]       AAAGTGGTGTCCCATCAAGGTTCAGCGGAAGTGGATCTGGGACA
30    0-554 [Seq. I.D. No. 26]
GATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATTTTGC         0-555 [Seq. I.D. No.
27]       AACTTACTATTGTCAACAGGCTAATAGTTTCCCGTACACTTTTG 35       0-556 [Seq.
I.D. No. 28]       GTCAGGGAACCAAGCTGGAGATCAAACGAACTGTGGCTGCACCA    



WO 97/13852                                      PCT/US96/16433
266        0-557 [Seq. I.D. No. 29]
TCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGA         0-558 [Seq. I.D. No. 30] 5
GGGAAGATGAAGACAGATGGTGCAGCCACAGTTCGTTTGA         0-559 [Seq. I.D. No. 31]
TCTCCAGCTTGGTTCCCTGACCAAAAGTGTACGGGAAACTATTA   10    0-560 [Seq. I.D. No.
32]       GCCTGTTGACAATAGTAAGTTGCAAAATCTTCAGGCTGCAGGCT         0-561 [Seq.
I.D. No. 33]       GCTGATGGTGAGAGTGAAATCTGTCCCAGATCCACTTCCGCTGA 15
0-493 [Seq. I.D. No. 34]       TCAACTGCTCATCAGATGGC         pLC6G5 [Seq.
I.D. No. 35] 20
TCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCG
GTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCA
GGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCG
TTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGC
TCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCT 



25    GGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCC
GCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTC
AGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAG
CCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACAC
GACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTA 30
GGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACA
GTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGC
TCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAG
CAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGG
TCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCA 35
AAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAA
AGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCT
ATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAG
ATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGA                WO
97/13852                                     PCT/US96/16433
267        GACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCC
GAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGC
CGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATT
GCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGT 5
TCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGC
TCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATG
GTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCT
GTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGT
TGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAA 10
GTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTG
TTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTT
ACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAG 



GGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTAT
TGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAG 15
AAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTC
TAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCC
TTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCG
GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGC
GCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAG 20
ATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGA
AAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGA
TCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGG
CGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCC
AGTGCCAAGCTAGCGGCCGCGGTCCAACCACCAATCTCAAAGCTTGCCACCATGATG 25
GTCCCAGCTCAGCTCCTCGGTCTCCTGCTGCTCTGGTTCCCAGGTTCCAGATGCGAC
ATCCAGATGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGTCGGGCGAGTCAGGATATTAGCAGCTGGTTAGCCTGGTATCAGCATAAA
CCAGGTAAAGCACCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGTGTC
CCATCAAGGTTCAGCGGAAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGC 30
CTGCAGCCTGAAGATTTTGCAACTTACTATTGTCAACAGGCTAATAGTTTCCCGTAC
ACTTTTGGTCAGGGAACCAAGCTGGAGATCAAACGAACTGTGGCTGCACCATCTGTC
TTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGC
CTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCC
CTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACC 35
TACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTC
TACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAAC
AGGGGAGAGTGTTAGAGGGAGAAGTGCCCCCACCTGCTCCTCAGTTCCAGCCTGACC
CCCTCCCATCCTTTGGCCTCTGACCCTTTTTCCACAGGGGACCTACCCCTATTGCGG                WO
97/13852                                      PCT/US96/16433
268  



TCCTCCAGCTCATCTTTCACCTCACCCCCCTCCTCCTCCTTGGCTTTAATTATGCTA
ATGTTGGAGGAGAATGAATAAATAAAGTGAATCTTTGCACCTGTGGTTTCTCTCTTT
CCTCAATTTAATAATTATTATCTGTTGTTTACCAACTACTCAATTTCTCTTATAAGG
GACTAAATATGTAGTCATCCTAAGGCGCATAACCATTTATAAAAATCATCCTTCATT 5
CTATTTTACCCTATCATCCTCTGCAAGACAGTCCTCCCTCAAACCCACAAGCCTTCT
GTCCTCACAGTCCCCTGGGCCATGGATCCTCACATCCCAATCCGCGGCCGCAATTCG
TAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACAC
AACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAA
CTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGC 10
CAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGC         0-528
[Seq. I.D. No. 36]       TTCTTCCTCCTCCTGGTGGCAGCTCCTAGATGGGTCCTGTCTC   15
0-529 [Seq. I.D. No. 37]       AGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTC
0-530 [Seq. I.D. No. 38]       GGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGTTCCTTC
20       0-531 [Seq. I.D. No. 39]
AGTGGTTACTACTGGAGCTGGATCCGCCAGCCACCAGGTAAGG         0-532 [Seq. I.D. No.
40] 25    GTCTGGAGTGGATTGGTGAAATCAATCATAGTGGAAGCACCAA         0-543 [Seq.
I.D. No. 41]       TTCACCAATCCACTCCAGACCCTTACCTGGTGGCTGGCGGATC   30
0-544 [Seq. I.D. No. 42]        CAGCTCCAGTAGTAACCACTGAAGGAACCACCATAGACAGCGC



0-545 [Seq. I.D. No. 43]        AGGTGAGGGACAGGGTCTCCGAAGGCTTCAACAGTCCTGCGCC
35        0-546 [Seq. I.D. No. 44]
CCACTGCTGTAGCTGCACCTGAGACAGGACCCATCTAGGAGCT                WO 97/13852
PCT/US96/16433                                  269        0-547 [Seq. I.D.
No. 45]       GCCACCAGGAGGAGGAAGAACCACAGGTGTTTCATGGTGGCAAGCTTG
0-496 [Seq. I.D. No. 46] 5    CATGAAACACCTGTGGTTCTTCC         0-542 [Seq.
I.D. No. 47]       TCTTGAGAGACGGGTTGTAGTTGGTGCTTCCACTATGATTGAT   10
0-533 [Seq. I.D. No. 48]       CTACAACCCGTCTCTCAAGAGTCGAGTCACCATATCAGTAGAC
0-534 [Seq. I.D. No. 49]       ACGTCCAAGAACCAGTTCTCTCTGAAACTGAGCTCTGTGACCG
15       0-535 [Seq. I.D. No. 50] 



CTGCGGACACGGCTGTGTATTACTGTGCGAGAGTAATTAATTG         0-536 [Seq. I.D. No.
51] 20    GTTCGACCCTTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA         0-537 [Seq.
I.D. No. 52]       GCCTCAACCAAGGGCCCATCGGTCTTCCCCCTGGCACC   25    0-539
[Seq. I.D. No. 53]       CCTGGCCCCAAGGGTCGAACCAATTAATTACTCTCGCACAGTA
0-540 [Seq. I.D. No. 54]       ATACACAGCCGTGTCCGCAGCGGTCACAGAGCTCAGTTTCAGA
30       0-541 [Seq. I.D. No. 55]
GAGAACTGGTTCTTGGACGTGTCTACTGATATGGTGACTCGAC         0-538 [Seq. I.D. No.
56] 35    CGATGGGCCCTTGGTTGAGGCTGAGGAGACGGTGACCAGGGTTC         0-490 [Seq.
I.D. No. 57]       GAAGCACCAACTACAACCCG                WO 97/13852
PCT/US96/16433 



270        0-520 [Seq. I.D. No. 58]       GAGTTCCACGACACCGTCACC
0-521 [Seq. I.D. No. 59] 5    GACCTCAAGCTTGCCACCATGAAACACCTGTGG
pHC6G5 [Seq. I.D. No. 60]
GAACTCGAGCAGCTGAAGCTTGCCACCATGAAACACCTGTGGTTCTTCCTCCTCCTG
GTGGCAGCTCCTAGATGGGTCCTGTCTCAGGTGCAGCTACAGCAGTGGGGCGCAGGA 10
CTGTTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGTTCCTTC
AGTGGTTACTACTGGAGCTGGATCCGCCAGCCACCAGGTAAGGGTCTGGAGTGGATT
GGTGAAATCAATCATAGTGGAAGCACCAACTACAACCCGTCTCTCAAGAGTCGAGTC
ACCATATCAGTAGACACGTCCAAGAACCAGTTCTCTCTGAAACTGAGCTCTGTGACC
GCTGCGGACACGGCTGTGTATTACTGTGCGAGAGTAATTAATTGGTTCGACCCTTGG 15
GGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCAACCAAGGGCCCATCGGTCTTC
CCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTG
GTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACC
AGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGC
AGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTG 20
AATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGGTGAGAGGCCAGCACAG
GGAGGGAGGGTGTCTGCTGGAAGCCAGGCTCAGCGCTCCTGCCTGGACGCATCCCGG
CTATGCAGCCCCAGTCCAGGGCAGCAAGGCAGGCCCCGTCTGCCTCTTCACCCGGAG
GCCTCTGCCCGCCCCACTCATGCTCAGGGAGAGGGTCTTCTGGCTTTTTCCCCAGGC
TCTGGGCAGGCACAGGCTAGGTGCCCCTAACCCAGGCCCTGCACACAAAGGGGCAGG 25
TGCTGGGCTCAGACCTGCCAAGAGCCATATCCGGGAGGACCCTGCCCCTGACCTAAG
CCCACCCCAAAGGCCAAACTCTCCACTCCCTCAGCTCGGACACCTTCTCTCCTCCCA
GATTCCAGTAACTCCCAATCTTCTCTCTGCAGAGCCCAAATCTTGTGACAAAACTCA
CACATGCCCACCGTGCCCAGGTAAGCCAGCCCAGGCCTCGCCCTCCAGCTCAAGGCG
GGACAGGTGCCCTAGAGTAGCCTGCATCCAGGGACAGGCCCCAGCCGGGTGCTGACA 30
CGTCCACCTCCATCTCTTCCTCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCC
TCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACAT
GCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG
ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCA
CGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGG 



35    AGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCT
CCAAAGCCAAAGGTGGGACCCGTGGGGTGCGAGGGCCACATGGACAGAGGCCGGCTC
GGCCCACCCTCTGCCCTGAGAGTGACCGCTGTACCAACCTCTGTCCCTACAGGGCAG
CCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAAC
WO 97/13852                                      PCT/US96/16433
271        CAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAG
TGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGAC
TCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAG
CAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACG 5
CAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGAGTGCGACGGCCGGCAAGCCCCCGC
TCCCCGGGCTCTCGCGGTCGCACGAGGATGCTTGGCACGTACCCCCTGTACATACTT
CCCGGGCGCCCAGCATGGAAATAAAGCACCCAGCGCTGCCCTGGGCCCCTGCGAGAC
TGTGATGGTTCTTTCCACGGGTCAGGCCGAGTCTGAGGCCTGAGTGGCATGAGGGAG
GCAGAGCGGGTCCCACTGTCCCCACACTGGCCCAGGCTGTGCAGGTGTGCCTGGGCC 10
CCCTAGGGTGGGGCTCAGCCAGGGGCTGCCCTCGGCAGGGTGGGGGATTTGCCAGCG
TGGCCCTCCCTCCAGCAGCACCTGCCCTGGGCTGGGCCACGGGAAGCCCTAGGAGCC
CCTGGGGACAGACACACAGCCCCTGCCTCTGTAGGAGACTGTCCTGTTCTGTGAGCG
CCCCTGTCCTCCCGACCTCCATGCCCACTCGGGGGCATGCCTGCAGGTCGACTCTAG
AGGATCCCCGGGTACCGAGCTCGAATTCATCGATGATATCAGATCTGCCGGTCTCCC 15
TATAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCC
AACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTG
ACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGG
TAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAG
GCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGC 20
TCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACC
CGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTC
CTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCG 



TGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCT
CCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCG 25
GTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAG
CCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGA
AGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGC
TGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCA
CCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCAGAGAAAAAAAG 30
GATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAA
ACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCC
TTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGT
CTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTC
GTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCT 35
TACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAG
ATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAA
CTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTT
CGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCAC                WO
97/13852                                      PCT/US96/16433
272        GCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTA
CATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTG
TCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCA 5
AGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATAC
GGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTT
CTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAAC
CCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGT
GAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAAT 10
GTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATT 



GTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTC
CGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGA
CATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTG
ATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGT 15
AAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGT
GTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATA
TGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCTTATGTATCATAC
ACATACGATTTAGGTGACACTATA   20    HC6G5 [Seq. I.D. No. 61]
AAGCTTGCCACCATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCTAGA
TGGGTCCTGTCTCAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCG
GAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGTTCCTTCAGTGGTTACTACTGG
AGCTGGATCCGCCAGCCACCAGGTAAGGGTCTGGAGTGGATTGGTGAAATCAATCAT 25
AGTGGAAGCACCAACTACAACCCGTCTCTCAAGAGTCGAGTCACCATATCAGTAGAC
ACGTCCAAGAACCAGTTCTCTCTGAAACTGAGCTCTGTGACCGCTGCGGACACGGCT
GTGTATTACTGTGCGAGAGTAATTAATTGGTTCGACCCTTGGGGCCAGGGAACCCTG
GTCACCGTCTCCTCAGCCTCAACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCC
TCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTC 30    CCCGAACCGGT
LC6G5 [Seq. I.D. No. 62]
AAGCTTGCCACCATGATGGTCCCAGCTCAGCTCCTCGGTCTCCTGCTGCTCTGGTTC
CCAGGTTCCAGATGCGACATCCAGATGACCCAGTCTCCATCTTCCGTGTCTGCATCT 35
GTAGGAGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGATATTAGCAGCTGGTTA
GCCTGGTATCAGCATAAACCAGGTAAAGCACCTAAGCTCCTGATCTATGCTGCATCC
AGTTTGCAAAGTGGTGTCCCATCAAGGTTCAGCGGAAGTGGATCTGGGACAGATTTC
ACTCTCACCATCAGCAGCCTGCAGCCTGAAGATTTTGCAACTTACTATTGTCAACAG         
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GTGGCTGCACCATCTGTCTTC                                Example 43. 5
Binding of Human Anti-CD4 Monoclonal Antibodies to
Non-Human Primate Lymphocytes.                 It is desirable to be able
perform preclinical       toxicology and pharmacokinetic studies of human
anti-CD4       monoclonal antibodies in animal models.  It is further 10
desirable for some purposes that the animal be a       non-human primate
that expresses CD4 comprising a       cross-reactive epitope with human CD4
such that it is       recognized by the monoclonal antibody.  Three
different       non-human primate species, chimpanzee, rhesus, and 15
cynomolgus monkeys, were tested for cross-reactive CD4       epitopes with
the 5 different human anti-CD4 monoclonal       antibodies from hybridomas
lE11, 1G2, 6G5, l0CS, and 4D1.       Peripheral blood lymphocytes were
isolated from whole       blood of chimpanzee, rhesus, and cynomolgus
monkeys. The 20    isolated cells were double stained with human antibody
from each of these 5 hybridomas (detected with       FITC-anti-human IgG)
and PE-anti-CD8 or PE-anti-CD4.  The       stained cells were then analyzed
by flow cytometry to       determine if each of the human monoclonal
antibodies 25    bound to endogenous CD4 on the surface of lymphocytes
from each of these three non-human primates.  Four of the       five
antibodies, lEl1, 6G5, l0C5, and 4D1, were found to       bind to
chimpanzee CD4 cells.  Additionally, Four of the       five antibodies,
6G5, 1G2, 10C5, and 4D1, were found to 30    bind to both rhesus and
cynomolgus CD4 cells.  Thus,       three of five antibodies, 6G5, 10C5, and
4D1, bind to CD4       cells in each of the three non-human primate species
tested. 



Example 44. 35              There are no known in vitro assays that can
reliably predict whether a monoclonal antibody (mAb) will       be
nondepleting or immunosuppressive in patients.       However, a correlation
has been observed between the                WO 97/13852
PCT/US96/16433                                  274        ability of three
different mAbs to deplete (or not       deplete) in humans and nonhuman
primates such as       chimpanzees and cynomolgus monkeys (See, e.g., M.
Jonker       et al., Clin. Exp. Immunol., 93:301-307 (1993); and J.A. 5
Powelson et al., Transplantation, 57:788-793 (1994)).       Therefore a
study was performed using human mAbs in       nonhuman primates.
Chimpanzees were used in this study, because       one of the anti-CD4
mAbs, lEll, recognizes CD-4 only in 10    chimpanzees and not in Rhesus or
cynomolgus monkeys.  A       second mAb, 6G5, recognizes CD4 in
chimpanzees, Rhesus       and cynomolgus monkeys. A third mAb, 1G2, does
not       recognize CD4 in chimpanzees, but does in Rhesus and
cynomolgus monkeys. That mAb has already been shown to 15    be
nondepleting in vivo in cynomolgus monkeys.                 In addition to
examining the effect of human       mAbs on CD4+ T cell numbers in
peripheral blood, the       effect of the mAb administration on in vivo T
cell       function was also evaluated. The most accepted manner to 20
do this is to use animals that have been presensitized to       an antigen
such as tuberculin or tetanus toxoid and who 



will mount a hypersensitivity reaction in the skin.                  Three
male chimpanzees were enrolled in this        study. Baseline whole blood
samples were obtained on 25    days -7, -3 and 1.  After the blood draw on
day 1, one        chimpanzee each was intravenously infused with one of the
two human mAbs (lEll or 6G5) at 2 mg/kg. The third        chimpanzee
received an equal volume/kg of buffer only.        Blood was drawn at 30
mins, 2 hrs, 8 hrs, 24 hrs and 48 30    hrs post-infusion.  On day 2, a
skin reactivity test was        performed.                  Results shown
in Table 25 below clearly        demonstrate that lEll caused transient
depletion of        peripheral lymphocytes, with most CD4+ T cells being 35
depleted.  Even though 6G5 did not cause lymphocyte or        CD4+ T cell
depletion, both mAbs were able to inhibit a        hypersensitivity
response to tetanus toxoid, compared to        the control chimpanzee.
Thus, both human mAbs appear to                 WO 97/13852
PCT/US96/16433                                  275        be
immunosuppressive in vivo, and this immunosuppression       does not
necessarily require T cell depletion.               Table 25. Effect of
Human mAbs on Peripheral 5                      Chimpanzee Lymbhocytes
Peripheral Lymphocytes (million/ml)  



Study Day              lEll         6G5            Control         -7
4.2          6.4            4.2         -4                     4.0
9.9            4.4  10     1, pre-infusion        4.8           5.7
5.8         1, 30 min post         1.6          6.0            4.0
1, 2 hr post           1.0          6.7            5.2         1, 6 hr post
1.5          8.0            4.2         2                      3.5
9.6            5.7  15     3                      3.9           9.7
5.9                 The foregoing description of the preferred
embodiments of the present invention has been presented       for purposes
of illustration and description. They are       not intended to be
exhaustive or to limit the invention 20    to the precise form disclosed,
and many modifications and       variations are possible in light of the
above teaching.       It will be apparent that certain changes and
modifications may be practiced within the scope of the       claims. 25
All publications and patent applications herein       are incorporated by
reference to the same extent as if       each individual publication or
patent application was       specifically and individually indicated to be
incorporated by reference. Commonly assigned 30    applications U.S.S.N.
08/544,404 filed 10 October 1995,       U.S.S.N. 08/352,322, filed 7
December 1994, U.S.S.N.       08/209,741 filed 9 March 1994, U.S.S.N.
08/165,699 filed       10 December 1993 and U.S.S.N. 08/161,739 filed 03
December 1993, which is a continuation-in-part of   
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07/810,279 filed 17 December 1991, USSN 07/853,408 filed      18 March
1992, USSN 07/904,068 filed 23 June 1992, USSN      07/990,860 filed 16
December 1992, W093/12227, and USSN 5    08/053,131 filed 26 April 1993 are
each incorporated      herein by reference.                  WO 97/13852
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CLAIMED IS:   1                1.   A composition comprising an
immunoglobulin 2      having an affinity constant (K[err]) of at least 2 x
10[err] M[err] 3      for binding to a predetermined human antigen, wherein
4      said immunoglobulin consists of: 5                a human sequence
light chain composed of (1) a 6      light chain variable region having a
polypeptide sequene 7      which is substantially identical to a
polypeptide 



8      sequence encoded by a human VL gene segment and a human J[err] 9
segment, and (2) a light chain constant region having a 10      polypeptide
sequence which is substantially identical to 11      a polypeptide sequence
encoded by a CL gene segment; and 12                a human sequence heavy
chain composed of a (1) 13      a heavy chain variable region having a
polypeptide 14      sequene which is substantially identical to a
polypeptide 15      sequence encoded by a human V[err] gene segment,
optionally a 16      D region, and a human J[err] segment, and (2) a
constant 17      region having a polypeptide sequence which is 18
substantially identical to a polypeptide sequence encoded 19      by a
human C[err] gene segment.   1                2.  The composition of claim
1, wherein the 2      human sequence heavy chain and human sequence light
chain 3      are separately encoded by a human heavy chain transgene 4
and a human light chain transgene, respectively, which 5      are
integrated into a mouse cell genome.   1                3.  The composition
of claim 1, wherein the 2      composition comprises a monoclonal antibody
of a single 3      idiotype.   1                4.  The composition of
claim 1, wherein the 2      predetermined human antigen is a human protein
which 3      naturally occurs as a surface or transmembrane protein in 4
at least one cell type of somatic cells of a human.         
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278  1                5.   The composition of claim 1, wherein the 2
human sequence light chain has a [err] constant region.   1
6.   The composition of claim 1, wherein the 2      human sequence heavy
chain has a [err] constant region.   1                7.   The composition
of claim 1, wherein the 2      immunoglobulin comprises a human sequence
light chain 3      having a [err] constant region and a human sequence
heavy 4      chain having a [err] constant region.   1                8.
The composition of claim 4, wherein the 2      predetermined human antigen
is a human CD4 protein or 3      antigenic fragment thereof.   1
9.   The composition of claim 7, wherein the 2      predetermined human
antigen is a human CD4 protein or 3      antigenic fragment thereof.   1
10.  An immunoglobulin having an affinity 2      constant (K[err]) of at
least 1 x 10[err] M[err] for binding to a 3      predetermined human
antigen, wherein said immunoglobulin 4      consists of: 5                a
human sequence light chain composed of (1) a 6      light chain variable
region having a polypeptide sequene 7      which is substantially identical
to a polypeptide 8      sequence encoded by a human V[err] gene segment and
a human J[err] 9      segment, and (2) a light chain constant region having
a 10      polypeptide sequence which is substantially identical to 



11      a polypeptide sequence encoded by a human CL gene 12      segment;
and 13                a human sequence heavy chain composed of a (1) 14
a heavy chain variable region having a polypeptide 15      sequene which is
substantially identical to a polypeptide 16      sequence encoded by a
human VH gene segment, optionally a 17      D region, and a human J[err]
segment, and (2) a constant 18      region having a polypeptide sequence
which is                  WO 97/13852
PCT/US96/16433                                     279  19
substantially identical to a polypeptide sequence encoded 20      by a
human C[err] gene segment.   1                 11.  The immunoglobulin of
claim 10, wherein 2      the predetermined human antigen is a human protein
which 3      naturally occurs as a surface or a transmembrane protein 4
in at least one cell type of somatic cells of a human.   1
12.  The immunoglobulin of claim 11, wherein 2      the human protein is
human CD4 or an antigenic fragment 3      thereof.   1                 13.
The immunoglobulin of claim 10, wherein 2      the human sequence light
chain is a [err] chain and the human 3      sequence heavy chain is a [err]
chain. 



1                 14.  A hybridoma composed of B cell obtained 2      from
a transgenic mouse having a genome comprising a 3      human heavy chain
transgene and a human light chain 4      transgene, said B cell fused to an
immortalized cell 5      suitable to generate a hybridoma, wherein said
hybridoma 6      produces a detectable amount of the immunoglobulin of 7
claim 10 into culture supernatant.   1                 15.  A hybridoma of
claim 14, wherein said 2      immunoglobulin consists of a human sequence
[err] chain and 3      the human sequence [err] chain.   1
16.  A hybridoma of claim 14, wherein the 2      immunoglobulin binds to
human CD4 with an affinity of at 3      least 1.1 x 10[err] M[err].   1
17. A hybridoma of claim 15, wherein the 2      immunoglobulin binds to
human CD4 with an affinity of at 3      least 1.1 x 10[err] M[err].   1
18.  A transgenic mouse comprising:  a 2      homozygous pair of
functionally disrupted endogenous                  WO 97/13852
PCT/US96/16433 



280  3      heavy chain alleles, a homozygous pair of functionally 4
disrupted endogenous light chain alleles, at least one 5      copy of a
heterologous immunoglobulin light chain 6      transgene, and at least one
copy of a heterologous 7      immunoglobulin heavy chain transgene, and
wherein said 8      animal makes an antibody response following
immunization 9      with a human antigen wherein the antibody response 10
comprises an immunoglobulin of claim 10.   1                19.  A
transgenic mouse of claim 18, wherein 2      said immunoglobulin of claim
10 comprises a human 3      sequence [err] chain and a human sequence [err]
chain.   1                20.  A transgenic mouse of claim 18, wherein 2
said immunoglobulin binds to a human surface or 3      transmembrane
protein present on at least one somatic 4      cell type of a human,
wherein the immunoglobulin binds 5      said human surface or transmembrane
protein with an 6      affinity constant (K[err]) of between 1.5 x 10[err]
M[err] and 1.8 x 7      10[err] M[err].   1                21.  A
transgenic mouse of claim 20, wherein 2      the human surface or
transmembrane protein is human CD4.   1                22.  A hybridoma of
claim 14, wherein said 2      transgenic mouse is a transgenic mouse of
claim 18.   1                23.  A method for producing a transgenic mouse
2      of claim 18, comprising breeding a transgenic mouse 3
comprising a germline copy of a human heavy chain 4      transgene capable
of undergoing intratransgene isotype 



5      switching with a suitable transgenic mouse of the 6      opposite
sex, such that offspring will comprise a 7      transgenic mouse of claim
18.     1                24.  The method of claim 23, wherein the   2
suitable transgenic mouse of the opposite sex comprises a   3      germline
copy of a human light chain transgene and a                 WO 97/13852
PCT/US96/16433                                    281  4      knockout
background comprising germline copies of a 5      functionally disrupted
mouse heavy chain allele and a 6      functionally disrupted light chain
allele.   1                25.  A transgenic mouse of claim 18, wherein B 2
cells of said mouse undergo B cell maturation, expression 3      of human
sequence immunoglobulin, class switching, and 4      somatic mutation in
the absence of expression of a 5      functional mouse sequence heavy or
light chain.   1                26.  A method for producing a transgenic
mouse 2      having an expanded repertoire of human variable region 3
gene segments said method comprising co-introducing into 4      the mouse
genome a human immunoglobulin transgene and a 5      human V gene
polynucleotide containing human V gene 6      segments which are not
present in said human 



7      immunoglobulin transgene.   1                27.  The method of
claim 26, wherein the V gene 2      polynucleotide is a yeast artificial
chromosome 3      comprising a portion of a human [err] immunoglobulin
locus.   1                28.  A transgenic mouse produced by the method 2
of claim 26, wherein the mouse expresses an 3      immunoglobulin chain
comprising a variable region 4      sequence encoded by a V region gene
segment present on 5      the V region polynucleotide.   1
29.  A transgenic mouse comprising at least 5 2      distinct V[err] genes.
1                30.  A method of propagating the trait of human 2
seqeunce immunoglobulin expression, comprising breeding a 3      transgenic
mouse of claim 28.   1                31.  The immunoglobulin of claim 10
produced by 2      the transgenic mouse of claim 29.                 WO
97/13852                                     PCT/US96/16433
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1                32.  A method for producing a human sequence 2
immunoglobulin polypeptide comprising the steps: 3 4           (A)
obtaining a transgenic mouse, wherein said 5                transgenic
mouse comprises a homozygous pair of 6                functionally
disrupted endogenous heavy chain 7                alleles, a homozygous
pair of functionally 8                disrupted endogenous light chain
alleles, at 9                least one copy of a human immunoglobulin light
10                chain transgene, and at least one copy of a 11
human immunoglobulin heavy chain transgene; 12 13           (B)  immunizing
the transgenic mouse with a 14                predetermined antigen,
wherein an immune 15                response is induced and whereby a
transgene of 16                the mouse undergoes V-D-J rearrangement, 17
whereby a rearranged transgene is produced; 18 19           (C)  isolating
and sequencing a nucleic acid 20                encoding at least a portion
of a variable 21                region of the rearranged transgene, and 22
determining the amino acid sequence of an 23                immunoglobulin
polypeptide encoded by the 24                sequenced portion of the
rearranged transgene; 25 26           (D)  making an artificial gene that
encodes a second 27                immunoglobulin polypeptide, wherein the
second 28                immunoglobulin polypeptide comprises an amino 29
acid sequence that is substantially similar to 30                the amino
acid sequence of the immunoglobulin 31                polypeptide encoded
by the sequenced portion of 32                the rearranged transgene; 33
34           (E)  linking the artificial gene to a transcription 35
promoter sequence; and 36 37           (F)  introducing the artificial gene
into a cell; 38 
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produced.    1                33. The method of claim 32 wherein the second
2      immunoglobulin polypeptide comprises an amino acid 3      sequence
that is the same as the amino acid sequence of 4      the immunoglobulin
polypeptide encoded by the sequenced 5      portion of the rearranged
transgene.   1                34.  The method of claim 32 wherein the
nucleic 2      acid of step (c) is isolated from a hybridoma secreting a 3
human sequence immunoglobulin.   1                35.  The method of claim
32 wherein the 2      rearranged transgene is a human immunoglobulin heavy
3      chain transgene.   1                36.  The method of claim 35
wherein the 2      artificial gene encodes a gamma isotype constant region.



1                37.  The method of claim 35, further comprising 2
introducing a second artificial gene into the cell of 3      step (F),
wherein the second artificial gene is made 4      according to steps A-E of
claim 4 except that the 5      rearranged transgene is a human
immunoglobulin light 6      chain transgene, and wherein the cell produces
an 7      immunoglobulin.   1                38.  The method of claim 37
wherein the human 2      immunoglobulin heavy chain transgene and the human
3      immunoglobulin light chain transgene are expressed in a 4
hybridoma produced by fusing a single B cell from a 5      transgenic mouse
to an immortal cell.   1                39.  The method of claim 37 wherein
the cell 2      produces an immunoglobulin that binds the predetermined
WO 97/13852                                      PCT/US96/16433
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10[err] M[err].   1                40.  An immunoglobulin produced by the
method 2      of claim 32.   



1                41.  A cell comprising at least one artificial 2      gene
encoding at least a portion of an immunoglobulin 3      polypeptide,
wherein the cell produces a detectable 4      amount of an immunoglobulin
that binds a predetermined 5      human antigen, and wherein the
immunoglobulin polypeptide 6      has substantially the same sequence as an
immunoglobulin 7      polypeptide secreted by a hybridoma obtained from a 8
transgenic mouse, said mouse comprising a homozygous pair 9      of
functionally disrupted endogenous heavy chain alleles, 10      a homozygous
pair of functionally disrupted endogenous 11      light chain alleles, at
least one copy of a human 12      immunoglobulin light chain transgene, and
at least one 13      copy of a human immunoglobulin heavy chain transgene.
1                42.  A eukaryotic cell of claim 41.   1                43.
The cell of claim 42 wherein the 2      immunoglobulin binds human CD4 or
an antigenic fragment 3      thereof.   1                44.  An
immunoglobulin that specifically binds 2      human CD4, wherein said
immunoglobulin comprises a human 3      sequence light chain variable
region comprising an amino 4      acid sequence substantially identical to
an amino acid 5      sequence encoded by Seq. I.D. No. 1, Seq. I.D. No. 2,
6      Seq. I.D.No. 3, Seq. I.D. No. 4, Seq. I.D. No. 5, Seq. 7      I.D.
No. 6, Seq. I.D. No. 7, Seq. I.D. No. 8, Seq. I.D. 8      No. 9, or Seq.
I.D., No. 10.   1                45.  The immunoglobulin of claim 44
wherein the 2      immunoglobulin comprises the sequence of Seq. I.D. No.
61 3      or Seq. I.D. No. 62.   
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secreting a human sequence immunoglobulin that  3      specifically bind a
preselected antigen comprising the  4      steps:  5           a)
obtaining B cells from a trangenic mouse,  6                wherein the
transgenic mouse comprises a  7                homozygous pair of
functionally disrupted  8                endogenous heavy chain alleles, a
homozygous  9                pair of functionally disrupted endogenous
light  10                chain alleles, at least one copy of a human  11
immunoglobulin light chain transgene, and at  12                least one
copy of a human immunoglobulin heavy  13                chain transgene
comprising sequences encoding [err]  14                and non-[err]
segments, and wherein the mouse has  15                been immunized with
the predetermined antigen;  16           b)   fusing the B cells to
immortal cells wherein  17                hybridomas are produced;  18
c)   identifying a first group of hybridomas that  19
secrete non-[err], non-[err] isotype immunoglobulins;  20  21           d)
identifying a second group of hybridomas,  22                wherein the
second group is a subset of the  23                first group of
hybridomas, and wherein  24                hybridomas in the second secrete
25                immunoglobulins that specifically bind the  26
predetermined antigen;  27           e)   selecting from the second group
of hybridomas a  28                hybridoma secreting a human sequence  29
immunoglobulin that specifically binds to the 



30                preselected antigen.   1                47.  The method
of claim 46 wherein the first 2      group of hybridomas secrete IgG
immunoglobulins.   1                48.  The method of claim 46 wherein the
human 2      sequence immunoglobulin of step (e) binds the 3
predetermined antigen with an affinity constant (K[err]) of 4      at least
about 1O[err] M[err].                WO 97/13852
PCT/US96/16433                                    286  1                49.
A human anti-CD4 immunoglobulin that 2      specifically binds CD4 from
humans and specifically binds 3      CD4 from at least one non-human
primate.   1                50.  The immunoglobulin of claim 18 wherein the
2      non-human primate is Rhesus monkey, cynomolgus monkey, or 3
chimpanzee.   1                51.  The immunoglobulin of claim 50 wherein
the 2      human anti-CD4 immunoglobulin specifically binds CD4 from 3
both rhesus monkey and cynomolgus monkey.   1                52.  The
immunoglobulin of claim 50 wherein the 



2      human anti-CD4 immunoglobulin specifically binds CD4 from 3
rhesus monkey, cynomolgus monkey and chimpanzee.   1                53.  A
human sequence immunoglobulin comprising 2      a VH4-34 segment, a DXP'1
segment, a JH4 segment, and a 3      heavy chain CDR3 region comprising the
sequence DITMVRGPH 4      [Seq. I.D. No. 63].   1                54.  A
human sequence immunoglobulin comprising 2      a VH5-51 segment, a DHQ52
segment, a JH2 segment, and a 3      heavy chain CDR3 region comprising the
sequence 4      PANWNWYFVL [Seq. I.D. No. 64].   1                55.  A
human sequence immunoglobulin comprising 2      a VH4-34 segment, a JH5
segment, and a heavy chain CDR3 3      region comprising the sequence
VINWFDP [Seq. I.D. No. 4      65].   1                56.A human sequence
immunoglobulin comprising a 2      VH5-51 segment, a DHQ52 segment, a JH4
segment , and a 3      heavy chain CDR3 region comprising the sequence
DQLGLFDY 4      [Seq. I.D. No. 66].   1                57.  A human
sequence immunoglobulin comprising 2      a VkA27/All segment, a Jk4
segment, and a light chain         
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No. 67].   1                58.  A human sequence immunoglobulin comprising
2      a VkL18 segment, a Jk4 segment, and a light chain CDR3 3      region
comprising the sequence QQFISYPQLT [Seq. I.D. No. 4      68].   1
59.  A human sequence immunoglobulin comprising 2      a VkL19 segment, a
Jk2 segment, and a light chain CDR3 3      region comprising the sequence
QQANSFPYT [Seq. I.D. No. 4      69].   1                60.  A human
sequence immunoglobulin comprising 2      a VkL15 segment, a Jk2 segment,
and a light chain CDR3 3      region comprising the sequence QQYDSYPYT
[Seq. I.D. No. 4      70].   1                61.  A hybridoma secreting an
immunoglobulin, 2      wherein the immunoglobulin is selected from the
group 3      consisting of: a human sequence immunoglobulin comprising 4
a VH4-34 segment, a DXP'1 segment, a JH4 segment, and a 5      heavy chain
CDR3 region comprising the sequence DITMVRGPH 6      [Seq. I.D. No. 63], a
human sequence immunoglobulin 7      comprising a VH5-51 segment, a DHQ52
segment, a JH2 8      segment, and a heavy chain CDR3 region comprising the
9      sequence PANWNWYFVL [Seq. I.D. No. 64], a human sequence 10
immunoglobulin comprising a VH4-34 segment, a JH5 11      segment, and a
heavy chain CDR3 region comprising the 12      sequence VINWFDP [Seq. I.D.
No. 65], a human sequence 13      immunoglobulin comprising a VH5-51
segment, a DHQ52 



14      segment, a JH4 segment , and a heavy chain CDR3 region 15
comprising the sequence DQLGLFDY [Seq. I.D. No. 66], a 16      human
sequence immunoglobulin comprising a VkA27/All 17      segment, a Jk4
segment, and a light chain CDR3 region 18      comprising the sequence
QQYGSSPLT [Seq. I.D. No. 67], a 19      human sequence immunoglobulin
comprising a VkL18 segment, 20      a Jk4 segment, and a light chain CDR3
region comprising                 WO 97113852
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sequence QQFISYPQLT [Seq. I.D. No. 68], a human 22      sequence
immunoglobulin comprising a VkL19 segment, a Jk2 23      segment, and a
light chain CDR3 region comprising the 24      sequence QQANSFPYT [Seq.
I.D. No. 69], and a human 25      sequence immunoglobulin comprising a
VkL15 segment, a Jk2 26      segment, and a light chain CDR3 region
comprising the 27      sequence QQYDSYPYT [Seq. I.D. No. 70].    


















