wo 2213/281970 A1 |11 I N0F V0000 OO 00O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
6 June 2013 (06.06.2013)

WIPO | PCT

(10) International Publication Number

WO 2013/081970 Al

(51)

21

(22)

(25
(26)
(30)

(71)

(72)

(74)

International Patent Classification:
C12P 21/00 (2006.01)

International Application Number:
PCT/US2012/06653 1

International Filing Date:

26 November 2012 (26.1 1.2012)
Filing Language: English
Publication Language: English
Priority Data:
61/563,994 28 November 2011 (28.11.201 1) us

Applicant: TRUSTEES OF DARTMOUTH COLLEGE
[US/IUS]; Technology Transfer Office, 11 Rope Ferry
Road, Hanover, NH 03755-1404 (US).

Inventors: NORTH, William, G.; 34 Low Road, Hanover,
NH 03755 (US). FIERING, Steven, N.; 647 Turtle Hill
Road, Orange, NH 03741 (US).

Agents TYRRELL, Kathleen, A. et d; LICATA &
TYRRELL P.C., 66 E. Main Street, Marlton, NJ 08053
(US).

81)

(84)

Designated States (unless otherwise indicated, for every
kind d national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, sV, SY, TH, TJ,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
ZM, ZW.

Designated States (unless otherwise indicated, for every
kind d regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, Sz, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SV,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Titlee METHOD FOR PRODUCING HUMAN MONOCLONAL IMMUNOGLOBULIN G ANTIBODIES

HUMAN MAG HYBRIDOMA CLONES

EO.OS

o2}

2 0.041 (

5

& 0.021

Z

=

S ol it | -
tidfoddoddrodsddiidddse

A T T YDOYT ¢ o o ~_ ToT- —
SIIFLOZAQKHSEREER s TYY
CLONE

(57) Abstract: The present invention a method for producing a human immunoglobulin G (1gG) antibody using a prime-boost re-
gime in aBone Marrow Liver Thymic (BLT) mouse.



WO 2013/081970 PCT/US2012/066531

METHOD FOR PRODUCI NG HUVAN MONOCLONAL
I MVUNOGLOBULI N G ANTI BODI ES

Background of the Invention
[0001] Bone Marrow Liver Thymic mce (BLT mice) have been

shown to develop a human immuune system with high human T

cel |l and other cell counts in wvirtually all of their
tissues, including the gut and lungs, sites of inportant
i mune response to diseases (Mel kus, et al. (2006) Nat.

Med. 12:1316-22) . BLT mice are produced by non-lethally
irradi ating non- obese di abetic/ severe conbi ned
i munodef icient <crossed mce (nod/scid and nod/SClDyc- /-)
at 6 weeks with 2yG of radiation (Brainard, et al . (2009)
J. Virology 83:7305-7321) . These irradiated mce pups have

human fetal liver surgically inplanted wunder the Kkidney
capsul e of both kidneys in association with the [V
injection of CD34+ cells from human fetal liver. These mce

have high levels of human CD45+ blood cells by 12 weeks
after the transplant, wherein the CD45+ <cells generally
enconpass roughly equal levels of B cells and T cells.

[0002] It is has been shown that the antigen-specific T
cell response cannot be elicited in mce transplanted wth
only CD34+ haematopoietic stem cells because the T cells
fail to develop normally in such mce (Sato, et al. (2010)
PLoS One 5:el3109) . Additionally, anti gen-specific | gG+
human B cell clones have not been established in these
animals because T cell help in this system is sub-optimal
resulting in an absence of an antigen-specific T cell
response (Becker, et al. (2010) PL0oS One 5(10) :el 3137) . A
low frequency of |1gG+ producing cells has been noted;
however, it was concl uded t hat anti gen-specific I gG

anti bodi es cannot be obtained wth this nodel. Rat her,
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antigen- specif ic  human nonocl onal IgM antibodies wer e

produced .

Surmary of the Invention

[ 0003] The present invention a nethod for producing a human
i mmunogl obul i n G (190G anti body. The net hod of t he
invention involves the steps of (a) admnistering a prine
dose of an antigen to a Bone Marrow Liver Thymic (BLT)
nouse; (by administering a first boost of the antigen at
| east three weeks after the imunization of (a) ; and (¢
adm nistering a second boost of the antigen at least three
weeks after the first boost of (b so that a human 19gG is
produced to the antigen. |In certain enbodinents, the nethod
further includes the step of mnmxing spleen cells of the
i muni zed and boosted BLT nouse with an immortal human cell

line to produce a hybridoma .

Brief Description of the Draw ngs

[0004] Figure 1 shows generation of antigen-specific I gG
antibodies in the sera of imunized BLT mce.

[0005] Figure 2 shows titers of MAG 1 hybridonma human |gG

clones in 96 well plates, as determined by ELISA

Detailed Description of the Invention

[0006] BLT mice are of use as an aninal nodel for H YV AlDs
resear ch. It has been shown that T cells fail to develop
normally in BLT mice, and antibodies produced by these mce
are typically of the IgM class. Using a unique immunization
process, BLT aninmals have now been shown to develop good
titers of 1gG isotype antibodies, and subsequent hybridoma
formation Wi th spl een cells from these ani mal s. The
i muni zati on process includes a prinme-boost regine, wherein

a first boost injection is adnmnistered after at least 3
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weeks, and a second boost is admnistered after at least 3

nor e weeks. Usi ng BLT mce and t he i nst ant met hod,
nonocl onal human IgG antibodies for t her apeuti c and
di agnostic usefulness can now be produced. In particular,

such antibodies can be used as therapeutic targeting

agent s, agents for imaging and diagnhosing tunors, agent s

for imunohi stochenxstry and western blot analysis, agents

for confocal and electron ni croscopy, agént s for FACS
anal yses, and agents for RIA ,ELISA and other assays.

[0007] Therefore, the present invention features a method

for producing a human i mmunogl obulin G (1ge antibody by
(a) inmmunizing a Bone Marrow Liver Thymic (BLT) nouse wth
an antigen; (by administering a first boost of the antigen

at least three weeks after the immunization of (a ; and (c)

adm nistering a second boost of the antigen at least three
weeks after the first boost of (b) so that a human 119G is

produced to the antigen.

[0008] BLT nice, i.e., Bone Marrow Liver Thynic mice, are
knowmn in the art and produced by surgically i mpl anti ng
t hym c and liver or ganoi ds into non- obese di abetic

(NOD) /SCID mce (which Ilack endogenous T and B cells)
(Mel kus, et al . (2006) supra)

[0009] An "antigen," as used herein, is a nolecule capable
of provoking an inmune response. Antigens include but are
not linmted to pepti des, pol ypepti des, cells, cell
extracts, pol ysacchari des, pol ysacchari de conj ugat es,

l'ipids, gl ycol i pi ds and carbohydrat es. Ant i gens my be

gi ven in a crude, purified or r econbi nant form and
pol ypept i de/ pepti de anti gens, including peptide mnmincs of
pol ysacchari des, may also be encoded within nucleic acids.
The term antigen broadly includes any type of nolecule
which is recognized by a host i mune system as being
foreign. Antigens include but are not limted to cancer
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anti gens, m crobi al anti gens, cell-type specific antigens
and any other nolecule for which a specific antibody is
desired .

[0010] A “cancer antigen" as used herein is a conpound,

such as a peptide, associated with a tunor or cancer cell

surface and which is capable of provoking an inmune
response when expressed on the surface of an antigen
presenting cell in the context of an MC nol ecule. Cancer
anti gens can be prepared from cancer cells either by
preparing crude extracts of cancer cells, for exanple, as
described in Cohen, et al. (1994) Cancer Research 54: 1055,

by partially puri fying the antigens, by r econbi nant

t echnol ogy, or by de novo synthesis of known antigens.

Cancer antigens include antigens inmunogenic portions of
anti gens. Such  antigens can be isolated or prepared
reconbi nantly or by any other nmeans known in the art.

[0011] A "cell-type specific antigen" is an antigen that is

expressed by a particular cell or group of cells. Exanples
of cell -type specific anti gens i ncl ude anti gens only
expressed by, e.g., epidernal cells, imune cells, Iliver

cells, nerve cells, blood cells, etc.

[0012] A “"nicrobial antigen" as used herein is an antigen

of a mnmicroorganism and includes, but is not limted to,
infectious virus, infectious bacteria, i nfectious parasites
and infectious fungi. Such antigens include the intact
m croorganism as well as natural isolates and fragnents or

derivatives thereof and also synthetic conpounds which are

identical to or simlar to natural mcroorganism antigens

and i nduce an i mrune response specific for t hat
m croor gani sm A conpound is simlar to a natural
m croorganism antigen if it induces an immune response
(huror al and/ or cellul ar) to a natural m croor gani sm

antigen. Mst such antigens are used routinely in the art
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and are well-known to those of ordinary skill in the art
Another exanple is a peptide nmmc of a polysaccharide
antigen .

[0013] Exanples of infectious virus that have been found in

humans include, but are not linmted to, Retroviridae (e.g.
human i mmunodefi ci ency vi ruses, such as H V-1 (al so
referred to as HILV-II11, LAV or HILV-I11/LAY, or HV-1II11)

and other isolates, such as H V-LP, Picornaviridae (e.g.,
polio viruses, hepatitis A virus, ent erovi r uses, human

Coxsackie viruses, rhinoviruses , echoviruses) ; Calciviridae

(e.g., strains that <cause gastroenteritis) ; Togaviridae
(e.g., equi ne encephalitis vi ruses, rubella viruses)
Fl avi ri dae (e.g., dengue viruses, encephalitis viruses,

yellow fever viruses) ; Coronoviridae (e.g., coronaviruses) ;

Rhabdovi r adae (e.g., vesicular stomatitis viruses, rabi es
viruses) ; Coronaviri dae (e.g., coronavi ruses) ;
Rhabdovi ri dae (e.g., vesicular stomatitis viruses, rabi es
viruses) ; Fil oviridae (e.g., ebol a viruses) ;

Par anyxoviridae (e.g., parainfluenza viruses, nunps Virus,

neasl es virus, respiratory syncyti al virus) ;
Ot honyxovi ri dae (e.g., i nfluenza viruses) ; Bungaviridae
(e.g., Hantaan viruses, bunga viruses, phl ebovi ruses and

Nairo viruses) ; Arena viridae (henorrhagic fever viruses)

Reoviridae (e.g., reoviruses, orbiviurses and rotaviruses) ;

Bi r navi ri dae; Hepadnavi ri dae (Hepatitis B virus) ;
Par voviri da (parvoviruses) ; Papovavi ri dae (papi |l ona
vi ruses, pol yonma viruses) ; Adenovi ri dae (nost

adenoviruses) ; Herpesviridae (herpes sinplex virus 1 and 2,
varicella zoster virus, cyt onegal ovi rus, herpes virus) ;
Poxvi ri dae (variola vi ruses, vaccini a vi ruses, pox
viruses) ; and Iridoviridae (e.qg., African swine fever
virus) ; and unclassified viruses (e.qg., the etiologica

agents of Spongiform encephal opathi es, the agent of delta
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hepatitis (thought to be a defective satellite of hepatitis
B virus) , the agents of non-A non-B hepatitis (cl ass
I=internally transmtted; class 2=parenterally transnitted
{i.e., Hepatitis c); Norwalk and related viruses, and

astroviruses)

[0014] G am negative and gram positive bacteria, or
components thereof, also serve as antigens. Such gram
positive bacteria i ncl ude, but are not limted to
Pasteurell a speci es, St aphyl ococci speci es, and

Strept ococcus species. Gam negative bacteria include, but
are not limted to, Escherichia coli, Pseudononas species,

and Sal nonella species. Specific exanples of infectious

bacteria include, but are not Ilimted to, Hel i cobact er

pyloris, Borelia burgdorferi, Legi onel | a pneunophi | i a,

Mycobacteria spp. (e.g., M. tuberculosis, M. avium M.
intracellulare , M. kansaii, M. gordonae) , Staphylococcus
aur eus, Nei sseri a gonorr hoeae, Nei sseri a meningitidis ,
Listeria nonocytogenes , Streptococcus pyogenes (Goup A
St rept ococcus) St rept ococcus agal acti ae (G oup B
St rept ococcus) St rept ococcus (viridans group) ,

Streptococcus faecalis, Streptococcus bovis, Streptococcus
(anaer obi c spp. ), St rept ococcus pneunoni ae, pat hogeni c
Campyl obact er sp ., Ent er ococcus sp ., Haernophi | us
i nfluenzae , Bacillus antracis, Corynebacterium diphtheriae,
Corynebact eri um sp ., Erysi pel ot hri x r husi opat hi ae,
Clostridium perfringers, dostridium tetani, Enterobacter
aer ogenes, Klebsiella pneunoniae , Pasturella rultocida,
Bacteroides sp., Fusobacterium nucleatum St rept obaci | | us
moniliforms , Trepdnena pal i di um Treponerma  pertenue,
Leptospira, Rickettsia, and Actinomyces israeli

[0015] Exanples of infectious fungi include Cryptococcus

neof or mans, H stopl asma capsul atum Coccidioides immtis,
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Bl ast omyces dermatitidis, Chl anydi a trachonmati s , and
Candi da al bi cans ,

[0016] Exanples of infectious parasites include Plasnodium
such as Pl asnodi um fal ci parum Pl asnodi um mal ari ae ,
Pl asnodi um ovate, and Plasnodium vivax. Oher infectious

organisns (i.e., protists) include Toxoplasnma gondii.

[0017] Oher nedically relevant nicroorganisns have been
described extensively in the literature, e.g., see C. G.
Thomas (1983) Medi cal M cr obi ol ogy, Bailliere Ti ndal |,

G eat Britain.

[0018] As discussed above, antigens include cancer cells,

i nfectious mcrobes such as virus, bacteria, parasites and

fungi, and component s t her eof , e.g., i sol at ed or
substantially purified pr ot ei ns, pol ysacchari des, etc.,
i sol at ed from the nm cr obe. The term "substantially

purified* as used herein refers to an antigen, which is
substantially free of other proteins, |I|ipids, carbohydrates
or other materials wth which it is naturally associated.

One skilled in the art can purify antigens wusing standard

t echni ques routinely used in the art. For exanpl e, a
substantially pure protein antigen will often vyield a
single major band on a non-reducing polyacrylanmide gel. In

the case of partially glycosylated polypeptides or those
that have several start codons, there may be several bands
on a non-reducing polyacrylanmide gel, but these wll form a
distinctive pattern for that polypeptide.

[0019] In sonme enbodinments, the antigen is linked to a

carrier. The term "linked," as used herein interchangeably
with the term "coupled,” refers to proximately associated,
e.g., the antigen and the <carrier are in close spatial
proximty. In some enbodi nents, the linkage is a covalent
I i nkage. In other enbodi nent s, the Ilinkage is a non-
coval ent I i nkage. In sonme enbodinments, the antigen is
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linked directly to the carrier. In other enbodi nents, t he
antigen is linked indirectly, we.g., via a linker nolecule.
[0020] Exanpl es of suitable carriers include large, slowy
met abol i zed macr onol ecul es such as pr ot ei ns;
pol ysacchari des such as SEPHARGCSE, agar ose, cel | ul ose,
cellulose beads and the like; polynmeric amno acids such as
pol ygl utam c aci d, pol yl ysi ne, and the like; amno acid
copol yners; i nacti vat ed Vi rus particl es; i nacti vat ed

bacteri al toxins such as toxoid from diphtheria, t et anus,

chol er a, | eukot oxi n nmol ecul es; | i posones; i nacti vated
bacteri a; dendritic <cells; and the like. Suitable carriers
are wel | - known in t he art, and i ncl ude, e.g.,
t hyr ogl obul i n, albumns such as human serum al bunin, VP6
pol ypeptides of rotaviruses, i nfluenza virus hemaggl utinin,

i nfluenza Vi rus nucl eopr ot ei n, hepatitis B wvirus core
pr ot ei n, hepatitis B wvirus surface anti gen, purified

protein derivative (PPD) of tuberculin from Mcobacterium
tubercul osis, inactivated Pseudononas aerugi nosa exotoxin A
(toxin A), Keyhole Linpet Henocyani n (KLH , filamentous

hemaggl utinin (FHA) of Bordetella pertussis, T helper cell
(Th) epitopes of tetanus toxoid (TT) and Bacillus Calnette-

Guerin (BCG cell wall, reconbinant 10 kDa, 19 kDa and 30-
32 kDa proteins from M. leprae or from M. tuberculosis, or
any conbination of these proteins; and the like. See, e.g.,
US Patent No. 6,447,778 for a discussion of carriers, and
for methods of conjugating peptides to carriers. Exanpl es
of nethods by which a subject antigen is conjugated wth a
carrier i nclude disulfide linkages through a GC-term nal

pepti de cyst ei ne i nkage, coupl i ng with glutaral dehyde

solution for two hours, coupling with tyrosine, or coupling
with water soluble carbodiimde

[0021] The antigen of the invention can be administered as

is or in combination wth an adjuvant to enhance the immune
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response to the antigen. Adjuvants can be added directly to
the antigen conposition or can be adninistered separately,

either concurrently wth or shortly after, admnistration

of the antigen. Such adjuvants include, but are not linmted
to, al um num salts (alum, such as aluminum hydroxide,
al um num phosphat e, alum num sul fate, etc.; oi |l -in-water
enul si on formul ati ons (with or without ot her specific
i munostinulat ing agents such as nuramyl peptides; saponin
adj uvant s, such as STI MULON (Canbri dge Bi osci ence,
Worcester, MA) may be used or particles generated therefrom
such as | SCOWs (i munostinulat ing conplexes) ; Conplete
Freunds  Adj uvant (CFA) and | nconplete Freunds Adj uvant
(1FA) ; cytokines, such as interleukins (-1, 1L-2, etc.),
macr ophage col ony stinmulating factor (M CSF) , t unor
necrosi s f act or (TNF) , etc.; det oxi fi ed mut ant s of a

bacteri al ADP-ri bosyl ati ng toxin such as a cholera toxin
(CT) , a pertussis toxin (PT), or an E. coli heat-labile

toxin (LT , particularly LT- K63 (where | ysi ne is
substituted for the wld-type anmino acid at position 63)

LT-R72 (where arginine is substituted for the wld-type

anino acid at position 72) , CT-S109 (where serine is
substituted for the wild-type anino acid at position 109) ,
and PT-K9/Gl2 9 (where lysine is substituted for the wld-

type amno acid at position 9 and glycine substituted at
position 129); and the Iike.

[0022] As indicated, antigen-specific lgG antibodies are
produced by BLT mnmice wusing a prine-boost regi men, whi ch
i ncl udes one prim ng i mruni zati on, fol |l oned by t wo
secondary or boosting imunizations at three- to four-week

intervals. Alternatively stated, the BLT nouse is given a
primng inmunization wth an antigen of interest; three or
nmore weeks after the primng immunization, the nouse is

given a boosting immunization wth the antigen of interest;
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and three or nore weeks |later (i.e., six to eight weeks
after the primng boost) , the nouse is given a second
boosting imunization wth the antigen of interest.

[0023] Preparation of hybridomas expressing the antibody to
the antigen of interest also enbraced by the present
i nventi on. The term "hybridoma" is art recognized and is
understood by those of ordinary skill in the art to refer
to a cell produced by the fusion of an antibody-producing
cell and an immortal cell . Such a hybrid cell is capable of
producing a continuous supply of antibody. Hybridomas can
be prepared by conventi onal met hods. In general, such
nmet hods include harvesting spleen cells from immunized BLT
mce and fusing the spleen cells wth an imortal human
cell line, such as with a nyeloma cell line (e.g., W-12-
729hf 2 lynmphobl astoid cells; Heitzmann, et al . (1986) Mol
Biol. Med. 3: 339-50), using the well-known processes of
Kohler and MIlstein ((1975) Nature 256:495-497) and Harl ow
and Lane ((1988) Anti bodies: A Laboratory Manual (Cold
Spring Harbor Laboratory, New York) . The resulting hybrid
cells are then <cloned in the conventional manner , e.g.,
using limting dilution, and the resulting clones, which
produce the desired nonoclonal anti bodi es, cultured. The so
obt ai ned hybridomas are chemically selected by plating the
cells in a selection medi um  contai ni ng hypoxant hi ne
am nopterin and t hym di ne (HAT) . Hybri donas are
subsequently screened for the ability to produce nonoclonal
anti bodi es agai nst the antigen of interest. Hybri donas
producing antibodies of interest are cloned, expanded and
stored frozen for future production.

[0024] Antibodies produced by the instant method provide a

means of directly nmaking human nonocl onal anti bodies for
t her apeutic (e.g., treating cancers and ot her di sease
states), di agnosti c, prognostic and anal yti cal use.

-10-



WO 2013/081970 PCT/US2012/066531

Conventional l vy, it has been necessary to go from nouse
antibodies to chineric then hunanized antibodies. Using the
instant nethod, the tinme to produce a hunanized antibody
(including a hunan antibody) is dramatically shortened.

[ 0025] The invention is described in greater detail by

the following non-linmting exanples.

Example 1: Protocol for 1gG Production in BLT Mce

[0026] | muni zati on. Anti genic pepti des {e.g.,

VQLAGAPEPFEPAQPDAY  (SEQ ID NOI) , MSIYSDKSIH-NH , (SEQ ID
NO 2), YQANKRHGSW N¥:  (SEQ ID NO:3), YLEGGCSRG NH , (SEQ ID
NO 4)) or other snmall nolecules are coupled to bovine
thyroglobulin wusing glutaral dehyde as the coupling agent.

However, antigens of 10 KDa or larger could be used wthout

coupling to a larger nolecule. The conmplex in solution (1
ng/mM antigen in 0.05 M sodium phosphate, pH 7.5) is mxed

with Fruend s conplete adjuvant and human BLT nice are

i mmuni zed (-50 1] anti gen) t hr ough mul tiple (3-4)
subcutaneous injections along the back after shaving the
ar ea. After 3-4 weeks, a boost injection of antigen-

thyroglobulin conplex, mxed 1:1 wth inconplete Fruend s
adjuvant, is given s.c. (-25 pg antigen) . Subsequently, a
second boost i denti cal to the first boost is given
subcut aneousl| y 3 weeks later. Four to seven days after the
second boost, the ani nal is sacrificed and the . spleen
removed. Plasma is harvested through orbital bleed (at day
21-28, 42-49) and on the day the animal was sacrificed. The
plasma is screened for the presence of human 1gG antigen-

specific antibodies by ELISA assays (Figure 1). For these
assays, 96-well plates are coated with antigen coupled to
bovi ne al bumen, a range of plasna dilutions are added and
i ncubated at 4°C overnight. Plates are thoroughly washed

with assay buffer (PBS with 0.05% TWEEN 20) , blocked wth

-11-
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al bumen for 3 hours and enzyme (Horse Radish Peroxidase) -
conjugated antibodies (goat anti-human lgG HL specific
anti bodies) are added at a dilution of 1:5000. Following an
i ncubation of 4 hours at anbient tenperature, pl ates are
washed (x4) and dilute H,0, and AMPLEX UtraRed Reagent
substrate solution (Invitrogen Molecular Probes) is added.
Devel oping fluorescence (excitation 530 nm emssion 590
nn) is nmeasured -on a Synergy HT plate scanner. Reference
standard is a human chinera of a nouse nonoclonal antibody
(e.g., MAG 1 chinera, Wonera Therapeutics), with al bunen-
coupled antigen for this antibody coating reference plates.
[0027] Generation of Hybridomas . Spleen cells are teased
out of the spleen of immunized animals wth curved forceps
into serum free DVEMF- 12 nedium and red blood cells
removed by Ilysis. The remaining washed white «cells are
mxed wth a simlar nunber (ratio generally 5 spleen
cells: 3 tunor cells) of human W-12-729hf2 | ynphobl astoid
cells (Hei t zmann, et al. (1986) supr a) in serumfree
DMEM F-12 nmedium The mxed cells are pelleted and cells
fused by stirring in a 1.0 m solution of 50% PEG 1500 in
75 mM HEPES (Roche) . Hybridized cells are washed free of
PEG and reconstituted in 30-60 m of DVMEMF-12 Medium
containing 10-20% bovine calf serum

[0028] Aliquots (100 upi) of cell suspensions are added to
cells of 96-well plates and left for three days, after
which cells are placed in |xHAT suppl enent -containing
medi um and then |xHT supplenent -containing nedium to renove
any non- spleen hybridomas and non-hybridized |ynphoblastoid
cells. Clones are generated by serial dilution of the cells
and screened for the expression of human antigen- specific

I gG antibodies wusing an ELISA (Figure 2).

-12-
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VWhat is clained is:

1. A nmethod for producing a human imunogl obulin G
(1g@ antibody conprising

(a) administering a prinme dose of an antigen to a Bone
Marrow Liver Thymic (BLT) nouse;

(b) adm nistering a first boost of the antigen at
| east three weeks after the immunization of (a ; and

(c¢) administering a second boost of the antigen at
|east three weeks after the first boost of (b so that a

human 19gG is produced to the antigen.

2. The nethod of claim 1, further conprising mXxing
spleen cells of the imunized and boosted BLT npouse wth an

immortal human cell line to produce a hybridons.
3. A nmethod of wusing an antibody produced by the

met hod of claim 1 for therapy, diagnosis, or prognosis of

human health or disease states.
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