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Abstract: An in vitro system enabled us to accom-
plish the immunization in only 3 to 5 days, and also
small amount of antigen with 1 to 103 was enough
for the immunization. We employed human insulin as
an antigen for this purpose. Two putative epitope se-
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against the antigens of interest with high efficiency
and selectivity. This new technique has enabled us
to produce hybridoma cells secreting the desired mon-
oclonal antibodies with much higher efficiency [1-4]
than that obtained by a poly(ethylene glycol) (PEG)
method [5,6]. Recently, we have succeeded in generat-
ing monoclonal antibodies directed against the aimed
peptide sequences of presenilin 1 that is believed to
be related to the early-onset of familial Alzheimer’s
disease [7].

In the present study, we have focused on further
developing this technique usimg vitro immunization
system to obtain monoclonal antibodies in the short
term.

Determinations of epitope sequences of human in-
sulin based on a BLAST analysis: Figure 1 shows the
primary structures of human and mouse insulins. Two
putative epitope sequences of human insulin, termed
B-1-1I and B-3-11, were selected on the basis of a Ba-
sic Local Alignment Search Tool (BLAST) analysis.
The selected peptide sequences showed no hitting with

quences of human insulin were selected on the basis the primary structures of any mouse protein molecules,

of a BLAST analysis. Firstly, the targeting of B lym-
phocytes by these epitope sequences #ftgitro im-
munization were immunofluorescently confirmed, and
then the peptide-selected B lymphocytes were com-
bined with myeloma cells by exploiting the speci-
ficity and strength of the interaction between biotin and
avidin. Finally, these cell complexes were selectively

and those two peptide sequences preferentially cross-

reacted with anti-human insulin antibodies utilizing an

enzyme-linked immunosorbent assay (ELISA) method.
Invitro immunization: A spleen from a mouse with

4 to 10 weeks was aseptically removed in a laminar

flow hood. All cells containing lymphocytes were col-

lected at 800xg for 5 min. For the sensitization, i

fused by an electrical pulse. In consequence, several of human insulin was added to a 10-ml suspension
clones secreting monoclonal antibodies against each of lymphocytes together with 2@g/ml of muramyl
peptide sequence were successfully obtained, although dipeptide, N-acetylmuramyl-L-alanyl-D-isoglutamine,

they showed rather polyreactive specificities.

as adjuvant peptide. The 10-ml suspension was placed

We suggest that the targeting technique have driven into a 25-cn tissue culture flask and incubated af 87

efficient production of monoclonal antibodies against

the peptide sequences even after short immunization.

in a humidified 5% C@/95% air atmosphere for 4 days
prior to fusion (Fig. 2) [8]. In some experiments, IL-4

This system would be applicable to generate hybridoma and LPS were included during immunization.

cells that can secrete human monoclonal antibodies

which harbor relatively broad reactivities.

Introduction: A targeting technique, which is also
known as a pulsed electric field (PEF) method, can
realize selective production of monoclonal antibodies

ISSN 1093-2607/03/$8.00 2003 — 10S Press. All rights reserved

Immunofluorescent analysis of B lymphocytes: An
immunofluorescent analysis was performed to clar-
ify the selection of B lymphocytes targeted by the
peptides of B-1-1l and B-3-1l. As shown in Fig. 3,
B lymphocytes immunizedh vitro by human insulin
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Fig. 1. Primary structures of human and mouse insulins. Two putative epitope sequences of human insulin that are B-1-11 and B-3-11, were
selected by a BLAST analysis.
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Fig. 2. Invitro immunization. Anin vitro immunization was carried out in the presence of human insulin and muramy! dipeptide in a humidified
5% COx, incubator at 37°C for 4 days.
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Fig. 3. Immunofluorescent analysis of B lymphocytes. B lymphocytes immunized in vitro were analyzed by an immunofluorescent method
as follows: The B lymphocytes immunized by human insulin were selected by biotinylated B-1-1I and B-3-1l, followed by labeling with
FITC-conjugated streptavidin.

tors were generated and targeted by the aimed epitope
sequences.  In control experiments, B lymphocytes
from a non-immunized mouse were employed instead

were selected by biotinylated peptides, and labeled
with streptavidin-FITC. The resulting B lymphocyte-
peptide-biotin-streptavidin-FI TC complexes were ana-

lyzed by confocal laser microscopy. As aresult, the B
lymphocytes selected by B-1-11 and B-3-11 were suc-
cessfully detected even after the short immunization.
The B lymphocytes harboring antigen-specific recep-

of those of theimmunized mouse, and the same peptide
conjugates failed to recognize B lymphocytesfrom the
non-immunized mouse.

B cell targeting technique: B lymphocytes im-
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munized by in vitro system were preselected by
the peptides, B-1-1I and B-3-1l, based on the sur-
face immunoglobulin receptors on B lymphocytes.
The peptide-selected B Iymphocytes were brought
into contact with myeloma cells by harnessing the
power of the specific and strong interactions be-
tween biotin and avidin. Finaly, B lymphocyte-
pepti de-biotin-streptavidin-biotin-myeloma cell com-
plexeswerefused by imposing an electric field of afew
kV cm~! by a high-voltage pulse machine for 10 us,
four times, generating an electrical pulse with asquare
wave.

Generation of hybridoma cells: Hybridoma cells
were successfully yielded at the rate of approximately
10% by a B cell targeting technique after in vitro im-
munization. Among them, we were able to obtain sev-
eral hybridoma cells secreting monoclonal antibodies
against the peptides of interest, although they showed
relatively broad cross-reactivities. This would be at-
tributed to insufficient differentiation of B lymphocytes
due to the short immunization. However, it is worth
noting that we have found and succeeded in selecting
the B lymphocytes expressing the immunoglobulin re-
ceptorsontheir cell surfaces even after the short immu-
nization. Our preliminary results show that the yield-
ing of hybridomacells was much enhanced by addition
of IL-4 and LPS during in vitro sensitization.

One particular advantage of this method is that tar-
geting B lymphocytes can stringently isolate specific
cells in advance, thereby leading to the selective pro-
duction of monoclonal antibodies against the aimed
peptide sequences.
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Clostridium tetanusis acommon soil organism. The
organism expresses a potent neurotoxin of 150kDa
which is responsible for much of the pathol ogy associ-
ated with tetanus. To treat tetanus; there are both hu-
man and horse derived anti-tetanus products available
commercialy. The human product, tetanus immune
globulin (TIG), is relatively safe, although, as with
any human source biopbarmaceutical, thereis achance
of passing blood borne pathogens. Unfortunately, the
horse anti-tetanus and anti-venom products produce
adverse reactions in 6-10% of adult patients. Ovine
serum has been chosen as the source of immunoglob-
ulin for the successful cardiac glycoside treatment, Di-
gibind ovine Fab. The use of Digibind in the USA has
been estimated at about 2500-treatment/year. Experi-
ence with Digibind has shown an overall incidence of
adverse reactions of 0.8% and no anaphylaxishas been
reported. |n addition, sheep are relatively inexpensive,
widely available specifically in developing countries,
and rapidly achieve high circulating levels of high-
affinity 1gG antibodies. We planto usetheovineashost
to production and optimization of anti-TT antibody.
Four female sheep were immunized with human vac-
cine (TT-Alum) every two weeks for 16 weeks, serum
was collected and itstiter was estimated by ELISA. The
highest titer we obtained was 39,000. To optimizeapu-
rification protocol for ovine anti-tetanus, we used four
methods; weak anion (DEAE-), weak cation (CM-),



40 Poster Session

ammonium sulfate precipitation (20%, 30%, 40%, and
50%) alone or in combined with caprylic acid. Am-
monium sulfate precipitation at 50% in combined with
caprylic acid gave us the highest: yield, specific activ-
ity, purer Fab product. The figures and tables of our
results will be shown.
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Epsilon (¢) Chain is heavy chain of one of the five
classes of immunglobulinsthat plays an important role
in alergic diseases. Production of monoclonal anti-
bodies by a single clonotype against different epitopes
of Epsilon () Chain has high priority in development
of diagnostic kits. In this study, an attempt was made
to produce monoclonal antibodies against human Ep-
silon (¢) Chain. Balb/c mice were immunized with
semi purified Epsilon (¢) Chain and spleen cells fused
with SP2/0 mouse myeloma cell line in the presence
of PEG (Poly Ethylene Glycal). Supernatant of hy-
bridomacellswas screened for detection of antibody by
ELISA method. Cloning of selective high absorbance
wells were done with limiting dilution method. The
suitable clone (monocl one) was selected by ELISA and
confirmed by immunoblot. The subclass of the chosen
monoclone antibodies was determined and the clones
freezed and kept in liquid nitrogen. During this study
three successful fusions were carried out, which re-
sulted in the devel opment of 156 clones with high pro-
duction of anti-IgE.

Fourteen clones with the highest titers were selected
for cloning. After limiting dilution more than 100
monoclonal antibodies were produced and the unsuit-
able one was C1F2, i.e.; the clone that displayed the
high absorbance in reaction with purified IgE, rela
tively high cross-reactivity with IgM, and the highest
cross-reactivity with 1gG. Inimmunoblotting, presence
of relatively high-density band in reaction with IgE
was confirmed. The unsuitable monoclonal antibody
was shown to be 1gG1 subclass with kappalight chain.

It seems that, this monoclonal antibody could not be
successfully useful in diagnostic kits.
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P3 mAb is a murine IgM that specifically recog-
nizes N-glycolyl (NeuGc)-gangliosides and sulfatides.
It also reacts with antigens expressed in human breast
tumorsand melanoma. In syngeneic model, P3mAbis
ableto dlicit a strong anti-idiotypic (Ab2) antibody re-
sponse, even in absence of adjuvantsor carrier proteins.
1E10 mAb is an anti-idiotypic antibody specific for P3
mADb that has demonstrated anti-tumoral effectsin syn-
geneic and allogeneic animals. Here we reported the
construction of the human 1gG1 chimeric P3 and 1E10
antibodies, and the evaluation of the maintenance of
the main properties of the murine mAbs. Chimeric P3
antibody specifically reacted with GM3(NeuGc) and
GM2(NeuGc) gangliosides, and not with their acety-
lated variants. Also, it strongly recognized the anti-
idiotypic 1E10 mAb. Chimeric 1E10 antibody specif-
ically reacted with P3 mAb. Upon immunization of
Balb/c mice with both chimeric antibodies, we were
able to demonstrate the immunodominance of their
variable region. The anti-idiotypic response induced
by both antibodies was very strong and in most of
the mice was even significantly higher than the anti-
isotypic response, despite the fact that 70% of the
chimeric molecule is xenogenic with respect to the an-
imal model.
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Human monoclonal antibodies (HuMoAbs) are an
attractiveagent for cancer therapy duetotheir long half-
life in blood and weak adverse effects. Furthermore,
HuMoADbs are effective tools for discovering and vali-
dating molecular targets that may lead to the ateration
of cancer phenotypes such as unlimited proliferation,
metastasis, angiogenesis and evasion of apoptosis.

Asaresult of cell fusionusinglymphocytesof cancer
patients we have generated various human monoclonal
antibodies some of which inhibit the growth of human
cancer xenografts in nude mice. Analysis of the anti-
genic determinant that is recognized by antibodieswith
anti-cancer activity demonstrated that these antibodies
bind to an epitope designated TA226. This epitope has
an alpha-helical structure and resides in vimentin coil
2A-2B and apha-actinin 4 spectrin repeats. Wheresas,
vimentinisatype Il intermediate filament protein that
isfoundinawiderangeof cells of mesenchymal origin
as well as undifferentiated cells, apha-actinin 4 is an
actin-bundling protein that is thought to be associated
with cell motility and cancer invasion.

Although the mechanisms underlying the inhibitory
effectsof these antibodies onthe proliferation of cancer
cellsremain unclear, since aforementioned proteinsare
known to be localized in the cytoplasm or nucleus but
not on the surface of tumor cells, TA226 may be used as
atherapeutical target and HuMoAbs against TA226 are
suggested to be of clinical value for use as antitumor
drugs.
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The 42-kDafragment (PfM SP-145) of the Plasmod-
ium fal ciparummerozoite surface protein 1 (PIM SP-1)
isone of the most promising vaccine candidates against

theblood stage malarial parasite. Previousstudieshave
shown that recombinant PIM SP-1 45 (Bvp42) produced
in the baculovirus silkworm expression system had a
correct conformation similar to the native PIMSP-1,
whichwas ableto elicit both in vitro andin vivo protec-
tive immunity against the parasite. The major problem
in producing this recombinant proteinisthe production
yield asthe purification processis still under optimiza-
tion and not satisfactory up to the moment. Recently,
we highly expressed the 42 kDafragment in anovel E.
coli strain, Origami (DE3), which has mutationsin the
glutathione and thioredoxin reductase genes. Recombi-
nant PFM SP-1,, wasexpressedin high-level asafusion
protein mainly in inclusion body form. Complete sol-
ubilization of the inclusion bodies was achieved using
a non-denaturing solubilizing buffer. The protein was
purified to about 95% purity by Ni*-chelating chro-
matography following by DEAE ion-exchange chro-
matography. The final yield was about 40 mg/L bacte-
rial culture. In order to verify the structure of this bac-
terial protein with thewell characterized one expressed
by baculovirus, we have generated two monoclonal an-
tibodies (Mabs) against Bvp42. One of the Mabs rec-
ognized the disulfide bond sensitive epitope of Bvp42
whilethe other was reactive against both the native and
reduced form. These Mabs were found to cross-react
with the bacterial expressed fusion protein indicating
the structural similarity between the two recombinant
proteins. Using the same E. coli expression system,
we have also successfully prepared a fusion protein of
the 33-kDa fragment of PIMSP-14,. This fragment is
believed to contain T cell epitopesthat can enhancethe
inhibitory immunity of PfMSP-142 against the para-
site. In order to evaluate this hypothesis, we h ave also
prepared M abs against the 33 kDafragment fusion pro-
tein. Itishoped that these Mabs could be used astools
to delineate the role of the 33 kDa and 19 kDa frag-
ments in the elicitation of protective immunity against
malaria.
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To analyze structure of food allergens, we planned
to obtain human monoclonal antibodies to food aller-
gens. Our method employed the transformation of hu-
man B-cells with Epstein-Barr virus (EBV) followed
by cell fusion with mouse myeloma cells to establish
stable human-mouse hybridomas. We obtained over
5,000 EBV transformed human B-cells secreting anti-
bodies against rice, soybean, peanut, wheat, pork skin
gelatin, milk proteins, egg-white proteins, and cedar
pollen extracts. Human-mouse hybridomas secreting
anti-rice and anti-peanut monoclonal antibodies were
generated by cell fusion of transformed B-cells with
mouse myeloma cells and epitope sequences of arice
allergen and a peanut allergen were analyzed.

Introduction: Mouse monoclona antibodies and
sera from patients alergic to certain food have been
used to analyze antigenic determinants of food aler-
gens [4-6,8]. However, mouse monoclonal antibodies
and sera from patients may recognize different anti-
genic determinants. Furthermore, it seems very dif-
ficult to collect a sufficient amount of sera from pa
tients of food alergies. For these reasons, it seemed
to be useful to establish human B-cell lines secreting
antibodies specific to food allergens.

Epstein-Barr virus (EBV) is a herpes virus that in-
fects human B-cellsto causeinfectious mononucleosis.
Itisalso knownthat EBV transformsand immortalizes
human B-cells in vitro [7]. Those immortalized cells
(B-lymphoblastoid cells, BLCs) secrete antibodies. In
this study, we prepare an immortalized B-cell library
stock as a source of antibodies and antibody-producing
cells, and generate human-mouse hybridomas for an
epitope analysis of food alergens.

Immortalization of human B-cells. We planned to
transform more than 500,000 B-cell clones. We es-
timated that one B-cell out of 1,000 periphera blood
lymphocytes(PBLs) wouldbeimmortalized by EBV. A
stock would contain 100 clones of immortalized BLCs,
because our multi-clone immortalized B-cell library
stock was from 100,000 PBLs.

PBLs were prepared from thirteen healthy donors.
PBLs infected with EBV were seeded into 96 well

micro-culture plates. After 2 to 3 weeks of culturing,
wells with transformed lymphocytes were transferred
to 24 well plates and cultured. Cells were further cul-
tured in 6 cm dishes, and resulting BLCs were stored
in liquid nitrogen. We obtained atotal of 5,000 multi-
clone stocks of BLCsfor the cell library. We estimated
that our immortalized B-cell library might contain more
than 500,000 clones of BLCs[12].

ELISA of the culture supernatants: Culture su-
pernatants of BLCs were analyzed for antibodies to
severa food allergens by enzyme linked immunosor-
bent assay (ELISA). Crude extracts from rice, soy-
bean, two hen egg allergens (ovalbumin and ovomu-
coid), two cow milk allergens (alpha-sl-casein and
beta-lactoglobulin), and ceder pollen allergens were
used. We detected many cells secreting antibodies to
food allergens. This result suggested that we obtained
numerous BL Cs secreting specific antibodies to many
antigens.

Antibodies of IgM class were dominant. EBV is
known to bind CR2 molecule (CD21, a 145 kDa com-
plement receptor) on B-cells of peripheral blood that
express IgM class antibodies on the cell surface [2].
That would be thereason for dominant secretion of IgM
by BLCs from PBLs[11].

Estimation of antigenicity of collagenase-treated
gelatin with human antibodies secreted by BLCs:
Gelatin has been used as a pharmaceutical excipient
(stabilizer or additive). While gelatin had low anti-
genicity, some patients were found to be allergic to
gelatin that was added to parmaceuticals. To decrease
the antigenicity of gelatin, gelatin was digested by lim-
ited collagenase treatment and low allergic gelatins
(FreAlagin) were developed [9].

Culture supernatants of BL Cs were assayed for anti-
bodies to porcine skin gelatin by ELISA. We obtained
74 BLC stocks containing cells secreting gelatin spe-
cific IgM class antibodies. Four of them (2-223, 3-192,
4-232, and 5-60) were chosen for acompetitive ELISA.

Threecollagenase-treated gelatins (R, R(2), and AD)
had only weak inhibition of binding of antibodies2-223
and 5-60. Binding of antibody 4-232 to the plate was
not only inhibited with intact gelatin but also with high
concentrations of enzyme-treated gelatins. Antibody
3-192 was not inhibited by any specimens.

Competitive ELISA of three types of collagenase-
treated gel atins with antibodies 2-223 and 5-60 showed
that three gelatin specimens could not inhibit the bind-
ing of antibodies to porcine skin gelatin.  Antibody-
binding sites on the gelatin molecules might be modi-
fied (or destroyed) by the treatment with collagenase.
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Those antibodies (2-223 and 5-60) could be useful to
estimate antigenicity of collagenase-treated gelatin in
an industrial process.

We believe that antibodies from immortalized hu-
man B-cells could be alternative reagentsfor analyzing
antigenicity (or allergenicity) of gelatins treated with
collagenase.

Rice allergen specific human monoclonal antibod-
ies. BLCs secreting antibodies to rice allergens were
fused with 8-azaguanine and ouabain resistant mouse
myeloma SP2/03 cellsand thefused cell swerecultured
in a HAT medium containing ouabain. We obtained
five stable human-mouse hybridomas secreting human
monoclonal IgM class antibodies to rice allergens.

Western blot analysis of rice allergens with five
human-mouse hybridomas showed four human mon-
oclona antibodies reacted with rice proteins having
molecular weights of 14-16 kDa and 25 kDa. One
antibody, 3-207-2-6, reacted only with 14-16 kDa al-
lergens. Proteins of 14-16 kDa are thought to be rice
major allergens reported by Alvarez et d. [1]. These
proteins were reported to include several proteinswith
similar molecular weight and primary structures.

We chose one mgjor allergen, RA17, for the epitope
analysis. To detect the binding sequence of the RA17
allergen, we synthesized series of peptide (overlapping
peptides) on a multi-pin apparatus. We prepared 63
deca peptide (10 amino acids) by repeating the shift of
every two peptides in the direction from N to C ter-
minus of the sequence of the RA17 alergen. Mono-
clonal antibody from human-mouse hybridoma 5-175-
7-2 was reacted with the pins. The strongest binding
of the monoclonal antibody was on the Pins # 59-61;
near the C-terminus region of the RA17 allergen with
a segquence of GPGGVCYWLGY PRT.

Peanut allergen specific human monocl onal antibod-
ies: We also obtained five hybridomas secreting human
monoclonal antibodiesto peanut allergens. Fivehuman
monoclonal antibodies reacted with peanut proteins.
Antibody 1 reacted with a protein with high molecular
weight, and antibody 2 produced smear staining on the
transferred membrane. Antibodies 3, 4, and 5 exhib-
ited stained bands with 40 to 45 kDa band; molecular
weights were similar to that of Arahl[3,10]. Results
of Western blot analysisof purified Arahl with five hu-
man monoclonal antibodiesshowed that antibody 4 and
antibody 5 reacted with Arahl. Antibody 2 produced
smear staining on the Ara hl transferred membrane.

To detect the binding sequences in Ara hl aller-
gen, we synthesized overlapping peptides. We pre-
pared peptides (20 amino acids) by repeating the shift

of every ten amino acids in the direction from N to C
terminus of the sequence of Ara hl protein. Mono-
clonal antibodiesfrom human-mouse hybridomas4 and
5 were reacted with the pins. The antibody 4 reacted
with Pin #5 with an amino acid sequence of RCLQSC-
QQEPDDLKQKACES, and antibody 5 reacted with
Pin #45 with a sequence of KAMVIVVVNKGTGN-
LELVAV. The sequence of Pin #5 included a 48-57 se-
guence QEPDDL K QKA that was reported to be one of
the Ara hl epitopes determined by using serafrom pa-
tientsallergic to peanut [3,10]. Pin #45 did not contain
any known epitope sequence of Arahl protein.

Conclusion: A B-cdll library consisting of morethan
5,000 stocks of BLCs could be an excellent source of
antibodiesto awide spectrumof allergens. It seemedto
containantibodiesto variousfood allergens. Thedisad-
vantages of thismethod liein theinstability of theBLC
clones secreting antibodies of interest and, thus, in the
difficulty in establishing single clones. In contrast, cell
fusion of human lymphocytes (not transformed) with
mouse myeloma cells yields high fusion efficiency and
enablescloning by limiting dilution. However, it isdif-
ficult to establish human-mouse hybridomas secreting
antibodies with a certain specificity. The method de-
scribed in this paper combined the advantages of both
the cell library and cell fusion with mouse myeloma,
and eliminates disadvantages.

The presence of clones secreting antibodies to rice
and peanut allergensfrom normal donors suggested that
the library stocks contained antibodies to most food
alergens.
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Table1
Positivity with Histiotype of lesions
Lesions Number of Number of Percentage
casestested  positive cases  positivity
(A) Benign
a) Juvenile polyps 4 2 50
b) Naevus 2 1 50
¢) Pemfigus 4 3 75
(B) Premalignant
a) Leukoplakia 4 3 75
b) Submucous fibrosis 3 1 33
c) Dysplasia 4 3 75
d) Adenomatous polyps 1 1 100
€) Adenofibrosis 3 1 33
(C) Malignant
a) Squamous cell carcinoma 25 22 88
b) Verruca carcinoma 2 2 100
¢) Anaplastic carcinoma 8 5 62.5
d) Adeno carcinoma 18 17 94.4
€) Paget's disease of breast 2 2 100

[11] H. Shinmoto, S. Dosako and S. Tanaka, Tokai J. Exp. Clin.
Med. 17 (1992), 129-132.
H. Shinmoto, K. Nakahara, M. Kobori and T. Tsushida,

Biotechnology Techniques 12 (1998), 545-547.

[12]
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Introduction: Oncogenes can activate as gene am-
plification, translocation, mutation and retroviral pro-
moter/ enhancer insertion. The human c-myc onco-
genes and its oncogenes product are implicated in cell
proliferation and differentiation and appear to play an
important role in cell cycle control [1-3]. Moreover,
c-myc appears to immortalize some cells and to act in
cooperationwith another prominent oncogenes, rasthat
can transform immortalized cells through multi-step
carcinogenesis [4]. This ras family, which has been
identified as a normal cellular component, consists of
three members, Harras, Ki-ras and N-ras. They code
for a21,000-kilo Dalton protein designated P21, which
islocated on the inner surface of the plasmamembrane
and appears to transduce receptor-mediated external
signals entering the cell by binding guanosine triphos-
phate (GPT). These genes are known to be activated
by single point mutations and cause changes at amino
acid position 12, 13 or 61 in P21 in some human solid
tumours or acute myeloid leukemia [5-7]. They aso

involve over expression of the normal protooncogenes
product. Increased P21 expression has been observed
inavariety of human cancersincludingthose of urinary
bladder, colon, stomach, lung, prostate, lever, thyroid
and breast in about 50% of the tested tumours [8-10].
However, from recent immunohistochemical studies it
is evident that P21 expression in a given tumour, irre-
spective of its primary origin or stage may be hetero-
geneous; some tumours cells have no detectable P21,
whereas others show a strongly positive reaction [11].
Based on the suggestions that ras genes and their prod-
ucts may beinvolved in early stages of carcinogenesis,
we have studied the distribution of ras-oncogene (P21)
in human epithelial cancers and precancerous lesions
of all the grades, obtain as biopsy or autopsy with con-
firmed histological examinations, by the immunohisto-
chemical technique.

Material and methods. Tissues. 3-5 um cryostat
sections of unpreserved fresh tissues from human ep-
ithelial cancers, precancerouslesions and normal from
variousanatomical siteswere prepared. Remainingtis-
sue was processed for paraffin sections and histomor-
phological diagnosis.

Anti-P21 ras Ki/Ha &ffinity purified antibody was
obtained from Triton Biosciences Inc, CA, USA. This
antibody recognizes the human Ki-ras, Ha-ras and N-
rasoncogenes product and react with P21 in thetissues.

Immunohistochemical staining: A Peroxidase-anti-
Peroxidase method was used to demonstratethe protein
in tissue sections [12]. The overdl intensity of the
reaction in the tissue studied was arbitrarily scored as
0, +,++,0r ++ +.

Results: A positive reaction with primary antibody,
indicating presence of the ras gene product P21 was
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seen as brown granular deposits throughout the cyto-
plasm. This is consistent with the inner membrane
localization of the P21 molecule.

Table 1 indicated the percentage positivity with the
histiotype of lesions. In the control group of morpho-
logically normal /non-cancer tissue only occasional cell
(other than parietal cells) exhibited a positive reaction.
Staining intensity was usually weak to moderate, the
mean percentage of cells positively stained for ras P21,
irrespective of intensity was only 25%.

In carcinomas the pattern of positive staining of the
tumour cells ranged from very weak to very strong.
Therewasone case of diffusetype carcinomasinwhich
no reaction took place with the antibody. Within the
remaining tumours the staining intensity varied from
cell to cell in each specimen there were some mor-
phologically malignant cells that failed to stain for ras
P21. The mean percentage of positively stained cells
in cancers was 90%. These values were significantly
higher than in control normal, benign and premalignant
lesions.

Discussion: The oncogenes most frequently de-
tected in human tumours belong to the ras gene family
(Haras, Ki-ras and N-ras) An immunohistochemical
study or P21 — ras expression was carried out on be-
nign, premalignant and malignant lesions using mon-
oclonal antibody to P21. The P21 expression was
significantly higher in cancer cell than control speci-
mens [13]. Enhanced expression of ras gene product
was demonstrated in certain human cancers using im-
munohistochemical techniques or western blot analy-
sis. These findings suggest that an increased amount
of ras gene product may alter the regulatory control of
cell transformation [14]. In this context, the hypoth-
esisis that normal ras protein binds GTP in response
to some receptor-mediated signal and futher transduce
the signal into the cell. Signal transmission would thus
terminate following conversion of GTP to GDP by in-
trinsic GTPase activity. In mutated ras protein, GT-
Pase activity is reduced, resulting in prolonged bind-
ing of GTP and prolonged activation. The latter con-
tributed significantly to uncontrolled growth. It might
also be possible that even without mutation, an intense
increase in ras protein may result in prolonged GTP
binding and hence prolonged activation, contributing
to uncontrolled growth like that seen in various types
of malignancies/ carcinomas. While normal/ control
were unstained, the expression of the ras gene product
P21 was observed in only 25-50% cases.

Thus P21 ras oncogenesis suggested asa GTP bind-
ing, apart of signal transducting systemsand are present

at the inner surface of plasma membrane. This onco-
gene provides an excellent class of tumour marker for
targeting and therapy, using immunological, pharma-
cological or radiolabelled agents to inhibit their func-
tioning in cancers.
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Experimental studies using monoclonal antibody
have demonstrated that anti-idiotypic immunity can be
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enhanced by microspheres or cytokines. The under-
lying physiological principles behind these strategies
involve sustained release of antigen and arousal of the
immune system. In this study, a murine model was
used to investigate the combination effect of micro-
spheres and cytokines on anti-idiotypic response. A
single chain antibody CS10, which recognizes the hu-
man ovarian cancer antigen CA125 was formulated in
microspheres and injected to mice alone or in the pres-
ence of colony stimulating factor (GM-CSF) or tumor
necrosis factor (TNF-«). The immunization of mice
with formulated single chain antibody and cytokines
resulted in enhanced production of anti-idiotypic anti-
body, and which subsequently induced the production
of anti-anti-idiotypic antibody. These results raise the
possibility of cancer immunotherapy by administration
of single chain antibody encapsulated in microspheres
with GM-CSF or TNF-a..
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Systemic lupus erythematosus (SLE) is non-organ
specific, prototypic autoimmune disease, character-
ized by the presence of arange of antibodies against
self-antigens. Auto-antibodies may contribute towards
pathogenesis; for example, antibodies reactive towards
doublestranded (ds) DNA are associated with glomeru-
lonephritis, and anti-Ro and/or anti-L a antibodies may
play pathogenic roles in clinical conditions like skin
lesions and neonatal heart block. We investigated the
conseguences of autoimmune cell surface recognition.
Several hundred lymphoblastoid cell lines were estab-
lished by EBV transformation of SLE B cells; mon-
oclonal antibodies were generated by fusion and sub-
cloning. The present study concentrates on two such
antibodies, thefirst (RN86), specific for apoptotic cells
and the second (PR5), non-discriminatory in this re-
gard; inbothinstances, reactivity appeared independent
of cell lineage. RN86, whose reactivity was confined
to Annexin-V positive cells upon induction of apop-
tosis, recognized antigen(s) in the 50-70kDa range.
Analysis on a panel of human auto-antigens demon-
strated recognition of ribonucleoproteins Ro60, Ro52

and of dsDNA, confirming the polyreactive nature of
thisantibody. Rat anti-RN86 anti-serainhibited RN86-
cell interaction, and Western blot analysis revealed the
recognition of antigens distinct from those recognized
by RN86. An enhancing influence of RN86 upon the
phagocytosis of apoptotic cells by macrophages was
observed. PR5, the antibody reactive towards healthy
cells, induced the complement-mediated death of cell
lines and erythrocytes to varying degrees. Despite its
apparent cellular polyreactivity, Western blots demon-
strated preferential recognition of a single 30kDa pro-
tein upon erythrocytes; further characterization of this
antigenisongoing. Though sequenceanalysisof RN86
(Light chainVk1(02), Jx1; Heavy chain VH3 (V3-53),
D3-10, JH6) and PR5 (Light chain VIl (L6), Jx2;
Heavy chain VH1 (08), D1-26, JH4) revealed very few
mutations, extensive non-templated changes occurred
at the V-D and D-Jjunctions. These studies reveal that
germlineencoded antibodies, present in theearly stages
of an anti-salf response, may contribute to pathogene-
sisof systemic autoimmunity in severa different ways;
by inducing the death of healthy cells, by enhancing
the phagocytosis of apoptotic cells thereby influenc-
ing self-antigen availability and by the diversification
of the anti-ribonucleoprotein autoimmuneresponsevia
the idiotypic network.
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Introduction: Hemophilia A is a X-linked, hered-
itary abnormality of blood coagulation, characterized
by low or undetectable amounts of coagulation factor
VI (FVII) intheblood. FVIII replacement therapy is
the preferred treatment of the bleeding episodes. How-
ever, up to 30% of severe hemophilia A patients de-
velop anti-FVI1I antibodies (Ab) in response to mul-
tiple FVIII infusions, which inhibit the pro-coagulant
function of FVIII [1]. The human immune response
to FVIII is highly heterogeneous. Anti-FVIII Ab may
belong to any 1gG isotypes, although IgG4 Ab are in-
volved preferentially [2]. Anti-FVIII Abs may recog-
nize a variety of epitopes: the A2, C2 and to a lesser
extent the A3 domains are the most immunogenic parts
of FVIII that bind Abs from inhibitor plasmas[3,4].

Elucidation of the molecular mechanisms by which
the inhibitors interfere with FVIII function will facil-
itate the development of a new generation of thera-
pies. Inthis study, we have established and character-
ized several different hybridomaclones, obtained from
hemophilia A patients. This has provided the oppor-
tunity to get insights into the structural and functional
features of individual human anti-FVI1I1 Ab.

Materials and methods: Blood collection and pe-
ripheral blood mononuclear cell (PBMC) separation:
Twenty five milliliter (ml) citrated peripheral blood
sampleswere collected fromtwo hemophiliaA patients
having high titers of inhibitor in their plasma. PBMCs
wereprepared by Ficoll density centrifugation[5] using
Histopague (Sigma, USA).

EBV-immortalization of human B-cells: One ml of
filtered supernatant from EBV infected B95.8 mar-
moset cell line (NCBI C-110; National Cell Bank
of Iran, lran) was added to 10° pelleted PBMCs.
The cells were seeded at 40000, 80000 and 160000
cells/well in 100 ul Dulbeco’sModified Eagle Medium
(DMEM) (Sigma) containing 20% Fetal Calf Serum
(FCS) (GIBCO BRL, UK) in 96-well microtitre plates
(Griener, Germany) on a feeder layer of fetal lung fi-
broblasts (MRC-5; NCBI C-125; National Cell Bank
of Iran).

Fusion of LCLs with heteromyeloma cells: Wells
containing positive LCLs (producing anti-FV1I1 Abs)
were selected, mixed and fused with the mousexhuman
heteromyeloma (F3B6) (NCBI C-197; Nationa Cell
Bank of Iran) at aratio of 1:3 using Sterile 50% W/V
polyethylene glycol (PEG 1500) (Sigma) [6]. There-
sulting cell suspensionin DMEM containing 20% FCS
were plated out in 96-well culture plates. On the fol-
lowing day and every 34 daysthereafter the cellswere
fed with fresh medium supplemented with HAT (hy-

poxantin 1 x 10~* M, aminopterin 4 x 10~7 M and
thymidine 16 x 10~ M) and Ouabain (2 x 10~% M)
(Sigma).

Screening of anti-FVIII Ab in culture supernatant:
After 2-3 weeks of culture, the supernatant of wells
containing immortalized B-cells (LCLs) or hybrido-
mas were assayed for production of specific Abs, us-
ing an indirect ELISA [7] and positive wells cloned
by limiting dilution. culture supernatants were added
to the human FVIII coated plates followed by addi-
tion of horseradish peroxidase-conjugated rabbit anti-
human g (HRP-RbaHIg) (Sigma), thereactionwasre-
vealed with O-phenylendiamin dihydrochloride (OPD)
substrate (Sigma).

Determination of |g isotypes and cross-reactive id-
iotypes (CRIs): An indirect ELISA was employed to
determine isotype and CRIs of anti-FVIII Ab in su-
pernatants using isotype specific HRP-ShaHIg heavy
or light chain (Sigma), monoclonal antibodies specific
for human IgG subclasses (kindly provided by Profes-
sor Roy Jefferis, Dept. of Immunology, University of
Birmingham, UK), and anti-CRI MAbs.

FV 111 polypeptide specificity of monoclonal Absde-
termined by immunoblotting: Approximately 1 ug
of recombinant FVIII (Helixate FS, Bayer, USA)
(thrombin digested or undigested) were loaded onto a
8.5% polyacrylamid slab gel. Electrophoresed FVIII
was transferred on to nitrocellulose membrane (Bio-
rad, USA) and incubated with hybridomas supernatant
overnight. HRP-ShaHlg, 1gG, 1gM, IgA, kappa and
lambda light chains (Sigma) were used to reveal the
reaction.

PCR amplification of the Vi region genes: Tota
RNA was extracted from the hybridoma clones using
RNAZzol B reagent (BioSite, Taby, Sweden) based on
the manufacturer instructions. First strand cDNA was
synthesized using 5 1.9 of total RNA and M-MLV re-
verse transcriptase 200 units (GIBCO/BRL, Life Tech-
nologies). Thereafter, the mixture was incubated at
42°Cfor 45min. Serial dilution of cDNA was prepared
and PCR amplification was performed using V31-6
primers as sense and Cp. primer as antisense [8].

Resultsand discussion: The PBMCs of Two patients
(HP1 and HP5) with higher titers of anti-FV 11 Abwere
infected with EBV and co-cultured at different cell den-
sities. We obtained a total of 15 FVI1I-specific LCLs
from the two patients (11 from HP1 and 4 from HP5).
All LCLs produced IgM and were negative for 1gG or
IgA. After four roundsof cell fusions, cloning and sub-
cloning we obtained atotal of 8 hybridomas producing
hightiters of anti-FVII1I Ab. Thereactivity of secreted
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Table 2

Reactivity and isotype profile of anti-FVI1l antibody produced by heterohybridoma
clones
Hybridomaclones  *Anti-FVIII titer Isotype (OD)

oD IgG  I1gA IgM Kappa Lambda
F1P3C3 2.88 003 0.06 193 2.87 0.15
F5P4F8 1.25 001 O 112 0 221
F5P1G11 0.98 001 O 0.53 177 0
F6P1F11 0.76 006 002 041 0 112
F6P5D11 1.35 001 O 0.82 2.17 0
F6P4D9 0.98 001 O 027 084 0
F6P2F3 1.28 003 O 13 0 2.38
F7P1G3 1.66 004 002 104 2.05 0.04
F4.11+* 0.08 035 0 0.01 0 0.02

*Anti-FVI111 titer is presented as OD values obtained by ELISA at 492 nm.
**F4.11 is a hybridoma clone producing IgM of unknown specificity.

Absfor FVI11, and theisotypic profilewere assessed by
ELISA (Table 2). All hybridomaclones were found to
secreteanti-FV 111 1gM, associated with either ax (5out
of 8, 63%) or a A (3out of 8, 37%) light chain. This
isotypic profilediffersfrom that observedin the plasma
of hemophilia A patients, where 1gG4 inhibitors are
the predominant isotype . The exclusive presence of
FVI11-specific B-cell clones which express IgM might
be explained by an unknown mechanism at the level
of FVIII specific memory B-cells, by which circulat-
ing 1gG producing memory B-cellsin the periphery are
either silenced or deleted.

Immunoblotting of the FV111-specific M Abs demon-
strated three patterns of reactivity: oneincluded clones
reacting exclusively with the 44 kD thrombin-generated
A2 domain polypeptide (F6P1F11 and F6P5D11); an-
other included clones reacting with the 72 kD and/or
its 80 kD light chain precursor (F5P4F8 and F1P3C3);
yet athird pattern was that of MAbs reacting with both
the heavy and the light chain polypeptides (F6P2F3
and F7P1G3). Two of the hybridoma supernatants
(F5P1G11 and F6P4D9) did not show a clear pattern
of reactivity with either digested or undigested FVI11.

Accordingto RT-PCR resultsfive (63%) of theclones
(F1P3C3, F5P4F8, F5P1G11, F6P1F11, F6P2F3) ex-
pressed V11, and the other three (F6P5D11, F6PADY,
F7P1G3) expressed the V ;13 genefamilies. Among the
clones which expressed the V111 gene family, F5PAF3
expressed the Vg 1-associated CRI recognized by the
MADb G8. None of the V3 gene family-expressing
clonesdisplayedtheV i 3-associated CRI, although two
of them (F6P5D11, F7P1G3) coexpressed the epitopes
recognized by the C7 and 17-109 MAbs. The fre-
guency of V i geneexpression by our hybridomaclones
show apredominant use of theV ;11 genefamily (63%).
This is higher than the frequency of functiona V ;1
germlinegenes (11/51, 21.5%) [9]. The other three hy-

bridoma clones (27%) used the V g3 gene family. The
human V z 3 gene family includes the highest number
of functional germline V; genes (22/51, 43.1%) [9].
Therefore, this gene family isless presented in our hy-
bridomaclonesthan onewoul d expect from random us-
age. Theover-representation of V i1 family, the under-
representation of theV ;3 family, and the absence of all
the other Vy genefamilies, all indicate abiased utiliza-
tion of the V iy generepertoirein shaping the anti-FV111
specificity. Lack of expression of the probed CRIs, and
in particular of G6, B6 and D12, may suggest the in-
volvement of somatic mutations in the variable region
of our MAbs. Although somatic mutation is usually
initiated at the same time as isotype switching in the
germina centers, these two events are mutually exclu-
sive, and extensively mutated IgM molecules have also
been reported [10].
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We generated fully human mAbs (HmAbs) to carci-
noembryonic antigen (CEA) using the KM mouse™,
which carries a human chromosome 14 fragment con-
taining the entire Ig H chain loci and human ? L chain
segments in the mouse genome. Forty-six hybridoma
clones producing HmAbs to CEA were thus obtained
by fusing the P3-U1 mouse myelomacellswith spleno-
cytes of the KM mice immunized with CEA. Among
them, 22 clones produced HmADbs that reacted with
CEA but not with three other CEA-related cell adhesion
molecule (CEACAM) family members, CEACAM1,
CEACAM®6 and CEACAMS. In 12 HmAbs examined,
eight were 1gG4, two were IgG3, one was 1gG2, and
the other was 1gG1. The affinity constants for CEA of
these HmADbs were comparable to those of the previ-
ously prepared mouse anti-CEA mAbs (MmAbs). BI-
Acore analyses reveaed that one and two of the 22

HmADbs react with two epitopes defined by MmAbs on
the domain N and the domain Al or B1 of CEA, re-
spectively. In the presence of human complement in
vitro, two HmAbs tested showed substantial cytotoxic-
ity, namely 50 to 65%, against CEA-expressing tumor
cells. With human lymphokine-activated killer cells
in vitro, three HmADs tested exhibited 40 to 65% Ab-
dependent cell-mediated cytotoxicity against the tumor
cells. Moreover, one of the HmADbs induced a signifi-
cant inhibition of tumor growth when administered to
mice xenografted with the CEA-expressing cells. Con-
sidering their lack of immunogenicity to humans, these
CEA-gpecific HmAbs may be useful for immunother-
apeutic approaches as well as for immunodiagnosis.
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Oxidative modification of LDL plays a significant
role in experimental atherosclerosis and the oxidized
LDL may represent a target for autoantibodies in-
volved in the pathogenesis of the disease. To investi-
gate the origin and mechanism of the pathogenic anti-
oxL DL autoantibody production, we isolated ten anti-
oxLDL monoclonal Fabs from atherosclerosis patients
and healthy individuals using phage display technol-
ogy and analyzed their molecular features. The heavy
(H) and light (L) chain V-region sequences of the Fabs
(P2-8, P2-32, P2-114, P2-147, P3-116, P3-155, P3-
175, P3-190, H1-132, H2-38 and H2-119) were deter-
mined at the cDNA level. Only two different VH fam-
ilies were represented; four of the patient’ Fabs used
Vg3, three of them used V 1 gene family. All three
Fabs from healthy individuals used V ;3 family. Inthe
case of V,, diverse gene family elements were repre-
sented; V3, L1, L2 and L3 from clones of patients,
V73 being the most common as three of the Fabs. Vx1
gene family was present only in two healthy individu-
a’s clones. Comparison of the gene segments utilized
by these Fabswith their germline counterpartsreveal ed
that most of them were mutated extensively; identities
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of their VH to germline genes were in the range of
88-99%, those of VL were between 87 and 98%. In
the clones from both groups, patients and healthy indi-
viduals, common features described below werefound;
the lengths of H-CDR3 were highly heterogeneous (5—
20 nucleotides); the R/S mutation ratio in CDRs was
tend to be higher than that in FRs of both Vi and V1 ;
aromatic amino acids, Tyr, Phe and Trp, occurred fre-
quently in H-CDR3 of all clones; in the V1, regions,
high frequencies of Phe and His mutations were ob-
served. Only adistinct property of Fab clones between
two groupswas the presence of Ser residuein L-CDR3
of all patient’s clones, not healthy individual’s, and it
may be important for conferring pathogenic property
of anti-oxL DL autoantibodies. These results may sug-
gest that an antigen-driven process may occur during
the selection of the natural or pathogenic anti-oxL DL
autoantibody-producing B cells, and acquisition of cer-
tain amino acids, such as Ser residue, in L-CDR3 might
effect on the pathogenicity of the antibodies.
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