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The Commissioner of Patents
and Trademarks

Has received an application for a patent
Jor a new and useful invention. The title
and description of the invention are en-
closed. The requirements of law have
been complied with, and it has been de-
termined that a patent on the invention
shall be granted under the law.

Therefore, this

United States Patent

Grants to the person or persons having
title to this patent the right to exclude
others from making, using or selling the
invention throughout the United States
of America for the term of seventeen
years from the date of this patent, sub-
Ject to the payment of maintenance fees
as provided by law.
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1
HUMAN STEM CELLS

‘mhmmwm“mmeov-
ernmen: support under a grant of award from the De- §
of Health and Human Services. The Govern.
ment has certam rigits in this invennon.
TECHNICAL FIELD
The present inventon is directed to cell populations
oeeful in bose marrow transplaztaton, as well a3 ime
morti cells producing monocional aatbodies 1o human

. sem cells,

BACKGROUND OF THE INVENTION

Booe marrow transpisntarion is an effective therapy
for an increanng number of diseases. Graft Versus Host
Disense (GVHD), hawever, limits bone marrow trans-
plaatanion to recipients with HLA-matched sibling do-
nors. Even then, spproximately half of the allogenic
bone marrow transpiantanion recipients develop
GVHD. Current therapy for GVHD is imperfect and
the disesse can be disfiguring and/or lethal. Thos, risk
of GVHD restnc the use of bone marrow transpisnts-
tion to patents with otherwise faial disesses, such as
malignancies, severe apiastic anemia, and congencal
mnmunodeficiency states. Less than 1000 bone marrow
tramspiantations per year are currenty performex in the
United States. Many other patients have diseasss that
might be weated by marrow ceil transpianation (sach
a8 sickie cell snemis) if GVHD were not such 2 serious
risk.

The potential benefirs from expanded wse of bone
MArTOW transplantanon have stimuilsted research on the
canse and prevenvon of GVHD. It has been shown that
donor T lymphocytes cawse GVHD in anmmais. Re-
moval of T lympbocytes from donor marrow mocula
(“grafa”) prevented the subsequent development of
GVHD iz muce, dogs and monkeys. Similar trials in
humans with monocional antibodies agamst humas T
lymphocytes are aow m progress. Preliminary resuit,
bowever, suggest only attenuanon of GVHD, pot a
cure. Simiiar resuits have been achieved with E-rosette
and soybean iectin depietion of T lymphboeytes. An-
other approach under invesugation is the use of anti-T
lymphocyte monocional antibodies conjugated to tox-
ins, soch as ricin.

As of yet, bowever, GVHD has not been prevented
or cured in bone marrow recipients. A conunuing seed
cxists, therefore, for new methods of combarting Graft
Versus Host Diseme.

Donors of bone marrow are also faced with undesir-

panied by the risks associated with anethesia. anaigesia,
blood transfusion and possible infecton. It would be
d-nbh.meﬁomwnpmememmof
harvesting marrow from donors

SUMMARY OF THE INVENTION

It is an object of the present invenrion 1o reduce or
eliminate GVHD asmsociated with bone marrow trans-
plantanon.

Another object of the present invention is o provide
monocional antibodies that seiecrively bind immature
bone marrow cells.

65

2
Amobpaohhemmvamuwmm
a2 method for prepanng s cell popuiation useful for stem

cell transpisntation that i3 enriched in immarure mar-

row cells and substansially free of marure myeioid and
lymphoid cells.

Yet another object of the present invention is to pro-
vide a method of collecting donancns uaeful for stem
cell transpiantation thst svoids the disadvantages of
conventonal marTow harvesang techmiques.

snnnotbeobpaofthepmatmvanonnw

of the treammen: of noo-fatal

These and other objects of the present mvention are
schieved by one or more of the following embodiments.

In one embodiment, the present Invention provides a
monocional aatbody that recognizes an antngen on
human piuripotens lymphobematopoenc stem cells, but
does BOt recognize an antigen on bormai, human mamre
lymphoid and myeloid cells. _

The present invenrion also provides s monocional
antibody 1o pormal, immarture human marrow ceils that
is stage-specific and not lineage dependent, said ansa-
body (2) recogniring an sutigez on normal. human
blood or bone marrow (i) colony-formung cells for
granulocytes/monocytes (CFC-GM), (i) coiony-form-
ing ceils for erythrocytes (BFU-E), (iii) colony-forming
celis for eominophils (CFC-Eo), (iv) multipotent colony-
forming cells (CFC-GEMM), and (v) immature lym-
phoid precursor cells; (b) recognizing an antgen o8 &
nﬁmmofahmﬁﬁmﬂ.hmwam
and 3 maximum of about | % normal. human peripheral
blood ceils; snd (c) not recognizing an antigen on nor-
mal, marnre human myeioid and lymphoid ceils.

The present inventicn aiso provides a monocional
nnbdymnmmmcummm;dbyme
satibody produced by the hybridoma deposited under
ATCC Accession No. HB-3483.

The present inveation further provides immortal cell
lines that produce the sbove antibodies

In still another embodiment, the present inventon
provides a method of producing & popuistion of human
ceils containing piuripotent lympbo-hematopoienic stem
cells comprising: (a) providing s cell suspeasion {rom
human dssue, said tissue selected from the group con-
sistng of marrow and blood: (b) contacting said cell
suspeasion with a monocional aatbody to immature

- human marrow cells that is stage-specific and not lin.

eage dependent, said antibody recognizes an antigen on
human piuripotent lympho-hemstopoietic stem ceils,
but does pot recognize an antiges on mature, human
myeiocid and lymphoid cells; and (c) separsung and
recovermg from said cell suspension the cells bound by
sasd antbody.

In a further embodiment. the present invention pro-
vides a method of providing a population of human ceils
coataimnag piuripotent lympbo-bematopoictic stem cells
comprising: (a) providing a ceil suspension from human
Gasue, said tissue selected from the group consisting of
marrow and blood: (b) contacting said cell suspeasion
with a solid-phase linked monocional antibody to imma-
fure human marrow ceils that is stage-specific and not
lineage dependent, said antibody recognizes an antigen
on buman pluripotent lympho-hematopoietic tem ceils,
but does not recognize an antigen on mature human
myeioid and lymphoid cells; end (¢) separating unbound
cells from solid-phase linked monocional antbody after
said conwucting; and (d) recovennag bound ceils from
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said solid-phase iinked monocional antibody after sepe-
rasing said gabound cells.
Yet another exmbodiment of the present imvention
m:mo{hmdhmm
otent lympho-bematopoienc sem cells substanually

therspegsic methods employing soch & cell suspension.
DEI‘AILEDDE.SCR]?TXONOF‘I‘HE
INVENTION

The present investion provides & significant advance
i the art of bone marrow Tensplanntion. An szngen
has been discovered that s expresmsed oo fmmamre,
normal humsn marrow cells, including pluripotent lym-
pho-bemstopoeetic stem ceils (stem cells). Stem cells
bave the shility to restore, when transpianted, the pro-
doction of bematopoietic and lympboid ceils to 2 pe-
nmvhoh-loumdwndmdum.forennph.
radiation therspy. Unlike other satgens to which
monocional antibodies have been developed. the ant-
gen disclosed berein is not expremed by mature myeioid
or lymphoid cells, yet appears on all colony-forming
myeloid progeninors amayed to date. The newly discov-
ered antigen i & stage-specific antigen that appesrs on
booe marrow ceils desirable for use in a bone marTow
transplant, yet i3 not expremed on the more marure
lymphoid cails which have been impiicated a3 the canse
of Graft Versss Host Disease. Futhermore, it has been
found that the newiy discovered anrigen is not ex-
w-dmhmhcﬂbbodedhmmhe
annecemary or uowanted for szem cell
thus permitting the isolation of stem ceils from human
biocod. The present invention aiso provides monocional
nnhxiﬂwh:hﬁdmthmhnmofthem

Iazed stem cells can also be empiloyed to produce panels
of monocional antibodies to stem ceils.

The newly discovered antigen bas been designated
My-10. This antgen was identified by a monocional
antibody raised against the KG-ja buman leakemic cell
line. The KG-1A cell line arcee as s spontaneous tissue
culture vanant from the KG-1 myeioblastic leukemic
-cell line denved from a patient with nonelymphocytc
leukemia See Koeffler et al, (1978) Science 200: 1153;
Koeffler et al. (1980) Blood 561 26S. Both the KG-la
and KG-1 leukemic ceil lines are available from Dr.
David Golde, st the University of Californis, Los An-

geies.

The My-10 antigen is expressed as a ceil-gurface ant.
gen oo the KG-la and KG-1 cell linea. The aongen is
tmmunopreciprtated from extracts of these cell lines as a
protem of approxmately 115 kD (idlodaiton) apparent
molecular weight The My-10 antigen is also expremed
on s pumber of fresh acute leukemia (both lymphoid
sod non-lympboid) biast ceil specimens.

My-10 is expressad on very few normal human pe-
ripberal blood cells or marrow cells. Amays detect
My-10 antigen on & mazimum of about $% of the aor-
mal buman marrow cells and & mazimaum of about 1%
of sormal human peripheral biood ceils. Varicus assay
techaiques have been empioyed 1o tent for the preseace
of the My-10 antigen and those techniques have not
detected any apprecusbie aumber (ie., not significantly
above background) of normal, mature human myeloid
and lymphoid cells in My-10-positive populations. In-
deed, the ability to detect My-10 antigen diminishes
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rapidly a3 biast cells differennare into mature myeloid
snd lymphoid cells.
The indirect mmmune adherance (“panning™) tech-

nique is an appTOPNALe asiay Lo separaie the rare My-10-

pormai buman bone marrow cells from the

; My-10-aegative masrow ceils. Over 50%
of the My-10-pasitive marrow cells found by this tech-
aique are blast ceils of heterogencous morphology.
Only rarely are prograsulocyies. promonocytes and
more mamre grasulocytc or monocytic cells found in
the My-10-positive cell fraction. Confirming resuits
with cven higher purity of isolased My-10-positive ceils

The My-10 antigen s expressed on colony-forming
eﬂndﬂmubhodedhha;gmwm
For exsmpie, over 90% of the coicay-forming cells-
granuiocyte/monocyte (CFC-GM) are isolated in the
My-10-positive fraction obtamed by panning marrow
cells. Like CFC-GM, the coiony-forming cells for pure
colonies of eosinophils (CFC-Eo) are My-10-posinve.
Large crythroid coicny-forming progenitor cells
(BFU-E) are also almost uniformly My-10-positive.
Mixed muitipotent colony-formmg cells (CFC-
GEMM) aiso express the cell surface antugea, My-10.
Only about half of the presumably more differennated
progenitors of smailer erytroid colonies (“CFU-E-
mﬂmmtheMy-lo-mepopnhmobuned
by panring. Erythroid cells more mamre than
blasts are uniformiy My-10-neganve. These results indi-
cate that the cell surface My-10 expression decreases
sharply between the large, immarure BFU-E stage and
hhmnpofcwhodm

My-10 antigen is also found on immature lymphoid
precursor cells. These oamarure lympboid cells can be
identified, for exampie. by detecting the presence of
auciear terminsi deoxynocieotidyl transfernse (TdT) as
described by Bollum, (1979) Blood $4: 1203. Approxi.
mly 5-30% of My-10-posiive martow cells have

been found to be TdT-positive in several experiments.
Leas than 1% of the My-10-negative marrow cells were
TdT-pasitive.

Thus, My-i0 is a stage-specific antigen that is detect.
sble on normal. human marrow or blood colony-form-
ing ceils and immarure lymphoid precusor cells, but not
on sormal. mature human iymphoid and myeiod ceils.
The anagen i3 not lineage dependent, but appears on a
spectrum of lymphbo-bematopoietic progenitor ceils.

Alﬂ-My-lOMmmdyu@fdnhﬂm
topoietic research becawse anti-My-10 antibodies label
the lympho-hematopostic progenitor ceil subset more
specificaily that any previousiy described antibody. An
anti-My- 10 anribody recognizes an antigen on the smail.
€5t percentage of more mature marrow cells reported
nnduﬂomthcnohmofrdmvdypmpopﬂmaf

mmature lympho-bematopoietic cells in a single step.
My-10-positive marrow cells recovered with aat-My.
10 antibody can be an appropriate control aormal cell
population to compare with leukemic blast ceils and 10
use in studies on the mechanisms of action of ceils,
factors and genes which reguiste hematopoietic cell
proliferstion and differentiation. The near [00% recov-
ery of most i vitro colony-forming cells in the My-10-
positive marrow cell subpopulation ndicates that My-
10-pegative accessory cells are not necessary for the
growth and differentation of these progenitor cells.
Anti-My-10 antibodies aiso have imporwant therapeutic
sppiicstion because they allow the recovery of hemato-
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mmeﬂthﬁ.mmlmmu
dwpnm{ormnhmmeﬁlmm

A.nn-M lOMysmuMnmmn
amtigen ;the ceils CFC-GM, BFU-E. $
CFC.-Eo, snd GFC-GEMM. but does not recognize an
antigen oo mamre, homan myeioid or lympboud celis.
Asti-My-10 antibody aiso precipitates a protein form an
extract of many humsan lenkemic ceils (e.g., KG-1 or
EG-1a cells), and &3 generally found to selectvely bmad
@ maximom of about 5% normal, human martow cells
sod a mazimum of sbout 1% pormal, buman peripberal
blood ceils.

Monocicoal sno-stem cell antibodies can be pro-
duced readily by one skilled m the srt The general
methodology for making mooocional antibodies by
hwm-mwﬂlm»themh.r.pM

MAAMMT&HEMMB»ZD
medical Pres 1981); Keanet: et al., Monocional Anzibod-
i (Plenum Press 1980). Immortal antibody-secreting
cell lines can aiso be produced by techniques other than
fusion, such as direct transformanon of B-lympbocytes
with oncogenic DNA or EBV. Several antigen sources
can be used, if desired, to challenge the normai B-lym-
phocyte popuiation that is later converted t0 an immor-
tl cel line.

For exampie, the KG-12 or KG-1 cell lines (prefera-
bly the KG-1a cell line) can be uaed as an immunogen to
chalienge the mammal (e.g., mouse, rat, hammer, ete)
used as & source for normal B-lympbocytes. The ans-
gen-sumulazed B-lymphocytes sre then harvested and
fased t0 an immortai ceil line or transformed into an
tmmortal cell line by any appropriaie techmique. A
preferret hybridoms producing a monocional ang-My-
10 antbody is produced by challengmng & mouse with
the KG-la cell line and fusing the recovered B-lym-
pbocytes with an immortal mouse piasmacytoma cell
Aatibody-producing immorml cells can be screened for
ant-siero cell antibody production by selecting ciooes
that are sgongly reactuve with the KG-la or KG-1
ceils. but not reactive with granuiccytes from a panel of
buman donors. Antibodies produced by clomes which
show those properties can then be screened for the
additional properoes of anti-stem cell antibodies.

A mouse hybridoma producing monocionai ant-My-
10 antbody was y with the Amencas Type
Culture Collection (ATCC), 12301 Parklawa Drive,
Rockville, Md. 20852, on Jan. 23, 1984, and assigned
ATCC Accesnon No. HB-3433. The present invension
eocompasses iz a preferred embodiment sny mono-
clonal antibody that recognizes the My-10 snugen, ie.,
the anngen recognizad by antibody from the hybridoma
ATCC HB-3433. 1n another preferred exabodiment, the
pnum mvention contempilates monocional antibodies

that correspoad to the monocional satibody produced
by ATCC HB-3413 and. in a particuiariy preferred
embodiment, the ATCC HB-3443 antibody. One ang-
body corresponds to ssotber aatibody if they both rec- 60
Oghize the same or overiapping antigen binding sites a3
ww,rmmm.m‘mm..-
my.

An sitermagve 10 the sbove method of producing
monocional ant-stem ceil antbodies empioys the 68
My-10 antigen directly as an Immunogen. The mono-
clonal antibody produced by hybridoma ATCC HB-
8433 can be readily empioyed to precipitate the My-10

L
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sntgen. For exampie, My-10 antigen can be immuno-
from ceil extracs of the KG-1a or KG-1
cell lines. or stoce My-10 is expremsed by many other
acute leukemic cells. the antigen can be obtained from
cell exacts from these sources a3 well. The precips
tated antigen can be used &3 an immunoges in piace of
the KG-1a or KG-1 cell line mn the sbove method. By
spplicacion of any of the above methods. one sidlled in
the art cap readily produce a pavel of monocional anu-
stem cell and ant-My-10 ansibodies.

Another alternasive is 0 nse an ant-My-10 andbody
in the production of monocicaal antbodics that recog-
gize different sntigens on stem ceils and the tmmature
marrow cells. The ceils isoisted from blood and mar-
row with ang-My-10 anthody can be used as ap Immu-
sogen. ss described above, 1o produce a panei of mono-
row cells The producoon of such asn-stem cell ann-
bodies is greatly facilitated by the use of substantially
pure popuiations of lympho-bematopoienic precursor
ceils provided by the ant-My-10 snabody s an immu-
pogen. The specificities of such antibodies can be deter-
mined readily through routne screening by one skilled
in the art. Thus, additional stage-specific, lineage inde-
pendent antigens (and antbodies to these anugens) can
be identified by those of skill in the art

As indicated above, one sppiicaton for monoclonal
antibodies 10 stage-specific, linezge independent anu-
gens on sem cells is the isolation of s highly enriched
source of stem ceils for buman bone marrow transpian-
tation. Such sources of stem ceils can prevent or atntenu.
ate Graft Versus Host Disease. Anti-stem cell mono-
clonal antibodies (e.g., anti-My-10 antbody) can also be
udwuohumedlﬂornmlogon: remmfusion, for

exampie, in the treannent of antigen-negasve (e.g.. My-
lo-nepnve)leuknneorochermnhm

The present mvenrtion contempiates any method em-
ploying monocional aatibodies to separate stem cells
from mature lymphocytes In the marrow or blood.
Generally, s cell suspension prepared from human ts-
sue contumng cells (Le.. marTow or biood ceils) is
brought into contact with monocional antibody (e.g.,
ant-My-10 andbody) (i) 10 tmmature marrow cells that
s stage-specific, and not lineage-dependent; (ii) thar
recognizes an antigen or sormal, human stem ceils; and
(iii) that does not recognize an antigen on normal, ma-
ture human myeloid and |ymphoid cells. Ceils which
have been bound by the monocional antbody are then
separated from unbound cells by any means known to
those skilled in the art

Various methods of separatng antbody-bound cells
from unbound ceils are known. For zxample, the anti-
body bound to the cell (or an anti-isotype antibody) can
be labeled and then the ceils separated by a mechanical
ceil sorer that detecs the presence of the labei
Fluorescence-sctivaied cell sorters are well known in
the art. [a one preferred embodiment. the anti-stem ceil
andbody is artached to a solid support Various solid
SUPPOrTS are known to those of skill in the art, including,
60 but oot limited to agarose besds, polystyrene beads,
bollow fiber membranes and plastic petri dishes. Cells
that are bound by the autbody can be removed-from
the cell suspension by simply physicaily separsting the
solid support from the cell suspeanon. Preferred proto-
cols. however, will be described.

Selective cytapheresis can be used to produce 3 cell

from buman bone marrow or blood contain-
ing pluripotent iymphohematopoeitic stem cells. For




7
campie. marrow can be harvesied from & donor (the
mnmweofunmbgoumphn:aw
in the case of an allogenic wanspiant) by say sppropn-
ste means. The marTow can be processed a3 demred,

ing msinly tpon the use mtended for the recov.

d:ixuieﬂh.mnolxdphne-m.amfa
instance. adsorbing the ancbodies to & plastic. gitroced-
lnlose or other surface. The antibodies can aiso be ad-
sorbed ou 1o the walls of the iarge pores (sufficiently
huewpamnow-chmu;hofdh)oflhdb\vﬁhz

well within the skill of the art.

The uabound cells are then eluted or waahed sway
withphyﬁobp‘cbuﬂ'erma;um;mm
for the stem ceils w be bound. The usbound marrow

by say appropriste method, depending mamly spon the
pagure of the solid phase and 1he antibody. For exampie.
bound ceils can be einted from a piastic pemi dsh by
vigorouws agitaton. Alternstvely, bound ceils cas be
einted by enzymarsically “nicking™ or digestmg a en-
Zyme-scositive “spscer” lequence berween the solid
phsse and the antibody. Spacers bound 10 agarose beads
are commerciaily avaiisble from, for example, Phar-

macia

The eluted. enriched fraction of cells may then be
washed with a buffer by centrifugation and either cryo-
preserved in a viable state for later wie accosding to
conventional technology or fmmediately nfused intra-
venousiy mto the transplant recipient.

In & partcularly preferted embodiment, stem cells
s be recovered direciy from blood nung essenvially
the above methodology. For exampie. blood can be
withdrawn directly from the circulawry sysiem of 8
dounor and percoisted contnuousiy through s device
(e-g~ 8 column) containing the soiid phase-iinked mono-
clonal antibody 0 stem cells and the stem cell-depieted
blood can be returned immediately to the donor’s cireu-
Iatory system uming, for exampie, a cogventional hema-
pherexis machine. When a sufficient voiume of blood
has besn procemed to aliow the desired number of stem
cells to bind to the coiumn. the patient is disconnected.
Such 3 method is extremely desirable becanse 1t allows
rare pers blood stem ceils to be barvested from s
very large volume of biood. sparing the donor the ex-
pense sod pein of harvesting bone marrow and the
amociated risks of anesthesia, anaigexis. blood transfu-
sion, and iafection. The duration of aplasia for the trans-
plant recipient following the marrow tanspiant can
also be shortened since, theoreticaily, unlisnited aum.
bers of blood stem ceils couid be collected without
significant risk to the donor.

‘The above methods of tresting marrow or blood cell
suspenasions producs 3 suspension of buman cells that
contains pluripotent lympho-bematopoietc stem cells,
but substantially free of mature lymphoid and myeloid
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celis. The ceil suspention 2iso connins subsannaily
only cells tha: express the My-10 antigen and can re-
nore the producton of lymphoid and hematopoietic
cells to 2 human panent that has jos the ability to pro-
duce such cells because of, for exampie. radiation treat-
went. By definition. & cell populstion that can restore
the production of bemswpoienc and lympboid ceils
coutains pluripotent lympho-bematopmens stem cells.

The above cell popuiations contaning human plurip-
otent lympho-bematopostic stem cells can be used in
thesspeutic methods such as stem cell transpiantation as
well as others thst are readily spparent 10 those of skill
in the ar. For exampie, such cell popuiations can be
administered directly by LY. to0 s panent requiring a
booe MArtow wanspiant in an smount sufficient ta te-
consutue the pasient’s bematoposeuc and immune sys-
tem. Precise, effective quantities can be readily deter-
mined by those sidlled i the art and will depend. of
course. upon the exact condition beng treated by the
therapy. In msny appiications, bowever, an amount
conuining & i y the same aumber of stem cells
found in cne-balfl to one liter of aspirated marrow
shouid be sdequste.

The following exampies are provided to illustrate
specific embodiments of the present nvention. The
examples are incinded for illustranve purposes only and
are oot intended 1o limit the scope of the present mven-
don.

EXAMPLE !

stzﬁorm OF AN ANTI-MY.10
MONOCLONAL ANTIBODY

The monocional antbody, anti-My-10. was produced
by bybridizing SP-2 plasmacytoms cells with spieno-
cytes from a BALB/c] mouse which bad been repeat-
edly immunized with visble KG-ls cells Four w0
tweive week old BALB/cJ female mice were obtained
from the Jackson Laboratories (Bar Harbor, Me.), and
utilized for deveiopment and productios of mosoclonal
antbodies. KG-la cells were obtaned from Dr. D.
Golde (UCLA)-

Antibody secreting hybridomas were produced by
fusion of mouse piasmacytoms ceils with spienocytes,
using the techniques of Kohler and Milstein, (1975)
Nature 256: 495, as modified by Fazekss de St Groth
and Scheidegger, (1980) J. Immunol Methods 35:1. A
BALB/c] femaie mouse was hyperimmunized by iatra-
peritoneal injections (four injections over a four month
period) of approximately 10 million washed, viable
KG-1a ceils in saline:; the fourth of these injections was
five days prior to fusion. Three and four days prior to
fusion, the mouse was boomed mmravenowmly with
KG-la cells. Then, the mouse spicen cells were fused
with pon-immunogiobulin-produciag SP-2/0-AG14
(SP-2) mouse p ceils and cultured in HAT
medium. Fazekas de St. Groth and Scheidegger, (1980)
J. Immunol Methods 35:1. Hybridomas were smayed,
and the ant-My-10-producing clone was seiected for
binding to KG-1a ceils, but not to buman peripberal
biood granuiocytes. The hybridoma cells were sub-
cloved at least twice. Neat spent hybridoma culture
supernate was used as the source of antibody, under
conditions (determined in prelimimary experunents)
sufficient to saturate binding sites on KG-1a ceils. The
insotypes of all hybridoma- and plasmacytoma-detived
aptibodies used were determined a3 previously de-
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scribed. Civin and Banguerigo, (1983) J. Immusol
AMethods 61:1.

wmmmmmm
in all 48 coitores: the cuitore supernates were testad in
indirect immuncfucrescence sssays oo KG-la cells. as
weil 3s on grsnuiocytes from several aormal dooors.
Four of these initial cuiture supernstes were sroagly
resciive (at Jeast five nmes background) with KG-la
cells, but did not react with graumiocytes from say
donor tested. The hybridoma cultre producing the
-u-My-!OmdwﬂnMyw-Mnm

Civin and Bsoquerigo. (1983) J. /mmunol
Methods 61:1. Aati-My-10 was shown © be m IgG 1
(Kappe) satibody, by enryme-linked immuncsorbent
sy, Civm and Bnmp. (1983) J. Immunol Methods
61:], vamng antibodies (Zymed Labors-
tones. Bnﬂnpns Calif.). The thricecicned hy-
bridoms prodocing monocional sat-My-10 antibody is
available from the Amernican Type Culture Callection
under ATCC Accession No. HB-3483.
EXAMPLE 1T

EXPRESSION OF MY-10 ANTIGEN ON

MYELOID CELL LINES AND NORMAL

HUMAN BLOOD AND MARROW CELLS

Cell lines were obtained and cuitured as previoumly
described. Straums et al. (1983) Blood 61:1222. In addi-
tion, the recently described HEIL human erythrolenke-
mia cell line (Martin and Papsysanopouion, (1982) Sa-
ence 212: 1233) was generously by Dr. T.
Papayannopouion (Seattie, Wash.), and was cuitivated
similarly.

Heparinized (20 unin/mi) peripheral blood was ob-

]

red blood ceils and peripherai blood mononuciear cells
(PBMC) were separated as described sously (Civin
et al, (1981) Blood 57: 842; Straum et al., (1983) Blood
61: 1222) over 077 ® (Sigma, St Louis,
Mo.). Since Todd et al, (1981) J. Immunol 12§ 1438,
Mm@w&ummyﬁnﬁplﬁdﬁ
fragments durmg conventionai PBMC preparstion as
sbove. defibrinated (rather then heparinized) biood
ssxpies were msed when monocytes were to be evaly-
ated. L. Or monoCytes i & mited popuiation
of PEMC couid be sepearstely ansiyzed for flourescence
by first seiecung a “lymphocyte region” or “monocyte”
region,” on the basis of forward and right angie light
scanter (Hoffman and Hassen, (1931) Int J. Immuno-
Pharmac 3: 249) using flow cytomewy (Spectrum IIT
cyrofluocrograph; Ortho Disgnostics. Raritan, NJ.). In
other studies, the monocytesy/macrophages in PBMC
preparations (1 million ceils/ml compiete growth me-
dium) were labeiled by incubation 37° C, 3% COZ, 45
min.) with 100 million/ml lstex microspheres (Dow
Dumhﬂn;lp:ln Id). After washing, phago-
cytic mononociear were identified microscopically
(a2 lenst 3 beada/cell),

To obtain enriched T- and B-lymphocyte popuia-
ticns. PBMC (S millica/m] compiete growth mediumi) 60
were first depieted of monocytes sad macrophages by
incubstios (37° C., 5% CO2, 90 min.) in piastic pewi
dishes (Falcon. Ozxnard, Calif). The sonadherent
PBMC were then washed and fractioned using
cythmcm(‘E)-mfomJondnalL.(lm)ss
J. Exp. Med 136: 207. To isoiate peripheral blood
granuiocytes, monopuclear cells were first removed by
Histopaque-1077 ® demsity gradient centrifugation.

&

43

50

LH]

10

The ceils benesth the interface of the first gradient were
wasbed coce. and granulocytes were then scparated
from red cells by dextran sedimentston. Small aumbers
of residual red ceils did pot interfare with later anaiysis
of antbody binding to lenkocytes: if large sumbers
(greazer thag 25%) of red cells were present, they were

osmotcaily. Crowiey ex al, (1930) New Eng. J.

mem@ﬁmmﬂmmnw
tipha medium (M.A. Bioproducts, Walkersville. Md.)
conmming preservative-{ree beparin (100 uais/mi Pan-
heprin € Abbott. Chicago, IL). Excess cells obtained
from dopor martow harvesited for allogeneic marTow
transpiantation. or marrow ceils from normal volun-
teers were utilized. Diluted marrow sampies were cen-

were washed, suspended in compiete growth medium.
and incubatad (37° C., 5% CO2) in petri dishes for at

Jeast 90 min. to remove pisstic-adherent cells. The low

density, plastic nonadberent marrow cells were washed
& ieast once again prior o wse Leukemic blast cells
were obmained from pstient diagnostic marrow sampies
& previously described. Civin et al, (1981) Blood 57:
753

The ancbodies 12 (Nadler et al., (1981) Prog. Hema-
ol XI1: 187-225, ant-HLA-DR), cALLs (Ritz et al..
(1980) Narure 283: 583, anti-common acute lympbobias-
tic leukemis antigen), Mol (Todd et al, (1981) J.
Jmuml. 126: 1433, monocyte-specific), T1] (Kamoun
etal, (1981)J. Exp Med 153: 207; Howard et al., (1981)
J. Immunol 126: 2117, anti-aheep red blood cell recep-
tor of T-celis). and B (Nadler et al, (1981) Prog. Hemae-
ol XT0; 182-229, anti-pan Becell) were generously pro-
vided by Dr. L. Nadler (Sidney Farber Cancer Center,
Boston, Mass.) and Dr. K. Kortwright (Couiter Diag-
nostics, Hialeah, Fla.). The satieu-i monocional ann-
body (Engleman et al, (1981) Proc Natl Acad. Jei USA
78: 1391) was generously provided by Dr. R. Levy
(Stanford. Palo Alto, Calif.). The MOPC 21 IgG !
(Kappa) mouse myeioma protem. produced by
P3IX 63.AGS cell line (American Type Tissue Collec-
tion. Rockville, Md.) and baving no known specificity,
was ualized a3 a pegatnve control antibody (cuiture
supernate). The 28/43/6 monocional anabody, which
binds to iymphocytes from all donors tested (Strauss et
al., (1983) Blood 61: 1222), was used as a positive con-
trol.

Indirect inmunofiluorescence ssaays to measure bind-
ng of monocional antibodies to cells were performed as
previously described. Civin et al., (1981) Blood 57: 842;
Strauss et al, (1983) Blood 61: 1222. Binding was ans-
lyzed either by standard phase and flucrescence micros- |
copy snd/or by flow microflucromerry.

Large quantities of cell surface My-10 antigen (indi-
rect immunofluorescence smay) were detected by flow
micTofluorometry and other methods on KG-la celis.
The ant-My-10-labelled KG-la cell populstion was
even (slightly) more intensely fluorescent than the (pos-
ftive conwol) 28/43/6-labelled sampie (Tsble 1). In
contrast, when the other ceil lines were labelled with
anti-My-10, neither the fluorescence histograms nor the
derived values were gready different from the negative
coool (MOPC 21) profile. (Daudi and K-862 cells
were a0t detectably labelled with the positive control
28/43/6 antbody. This is conuistent with the thesis that
this antbody detects & framework epitope of the HLA-
A.B molecuie, since HLA-A.B is not expressed on
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Deudl or K0562 ceils. Stranss et al, (1983) Blood é1:
1222). In this expenment. Daudi ceils appeared slightly
positive for MY-10. However. in other expenments. all
of these cell lines (except KG-1a) were cieariy negaave
for sone-My-10-binding. The same conciusions were $
reached when whoie viabie ceils were tesied by e~

12
MOPC 2! sad 15.6 with 28/43/6. 2.1% of anti-My-10-
treazed marTow ceils were more (uorscent thaa the 99.9
pescentile cell resiad with MOPC 21. FACS [ oscillo-
scope flsorescence vi. light scaner “dot plots” of these -
marrow ceils at two FACS II lmer volage semngs
were made.

TABLE !
My=10 A £ o H & Call Lanen:
e Durved Pootinton Fleorwewner?
MOFC 11 /4376
an(tiepeve Conmal) Ans-My-10 —(Pomenve Comgrol)
Mo Puross Mass Percem Mens Perosm
Pooreesmee Jright Plaormcuscs Jright Flaorwcmce Doghs
Insssswy**  Cals*** Loy Calls | ad Caib
KG~ia 2 (10%} 0o n% 35 3%
U7 L3 [ s 17 7.1 ”
Dandi ] (10) 13 2 1.1 13
M-t as 101 8 13 40 ”
MOLT-) Lo 19 X ] 19 20 n
HEL Ly {19 n b3 122 n
HL-40 9 {10 14 3 20 ]
K-35 3 {10 23 9 1.9 2
'V_-w-—.-—- o Oumvens se0 D, (1960 € i
“cPween of s Srgime mes $0M Ou —=s oouwes (MOFC 21) susmesesm
=
TABLE 2
My-10 Asoges Exprevscs on Bloos and KG-i Calls:
Derrved Fleorescemce*
MOPFC 2! AR-MY-10 18/43/¢
Mam Pareamt Masn Purcast Mem Puremm:
i d Calls Lanmamry Cails 1wy Cals
Lympaocyss o [10%%) o3 % ND** ND
Oraniocyes 10 f10] as ¢ ND ND
AMesocyss 1.6 {10} L¢ 4] 178 “e
KQ-} a8 {10 0 13 36 ”

“Velun ewrvel Gun Sungress s aunmmes @ @ Tobte §.

STNat doem.

Zyme-linked immuncamsys (EIA), and when parified
ang-My-10 was used rather than tssue culture super- 40
nate

Table 2 shows FACS fluorescence data of isolated

sonsdherent “lymphocytes” (66% lymphocytes by 4¢3
Wright-Giemsa sin) after resction with san-My-10.
No specific flucrescence was detected. In several addi-
ticaal immunoflucreacence and EIA amay:, snt-My-10
did pot label
0
ive cells, and latex bend-labeiled phago-
Cytic ceils, analyzed individually), red celis, or plaseiens
from any of 9 normai human blood donors.
Low-density, piastic-nonsdherent, marrow cells from
normal human douors were snalyzed for ceil surface
expression of My-10 antigen by indirect immunoflucres-
ence nsing visual mricroscopic detection. A smaill, b
definite (1.3% mean) subpopuiation of marrow cell was
Buoreacent over MOPC 21 background in sight experi-
menta. A small subpopaistion of My-(0-positive mar-
row Was also identified by flow cyromerry.
KG-la ceils, tested in the same experiment, are shown
r«mhmmxc-ummmuy.m.
positive marrow cells, there is celiular i
with regard to My-10 antigen cell surface density, from
pear background to off-acale st these instrument set-
tngs. Mean fluorescence intensity of the anti-My-10-
trested marrow cells was 1.2, compared to 0.8 with

5

EXAMPLE I

MORPHOLOGIC AND CYTOCHEMICAL
PHENOTYPE OF MY-10-PANNED MARROW
CELLS

The technique of Engleman et al., Proc Narl Acad
Sei USA 78: 1981, was utlized as previousiy described.
Strauss et al., (1983) Bioad 61: 1222, Briefly, to non-os-
sue cuirurestrested plastic petri dishes (Lab-Tek, Naper-
ville, II; 60 mm) was sdded S ml of seriie Tris buffer
@©.IM. pH 9.2) conmming 20 ug/mi affinity-purfied
gomt anti-mome igG antibody (Kirkegaard & Perry).
After 45 minutes (22° C.), the dishes were rimed three
tines with Hank’s balanced salt sojution (HBSS), then
cace with HBSS containmg 0.2% Bovine serum albu-
min (BSA), and stored (4° C.) in the latter medium.
Immediately prior 10 use, dishes were washed with
HBSS conuining 0.2% BSA.

Plastic-nonadbereat, low density marrow leukocytes
were adjusted 1o § million/ml tn HBSS containing 0.2%
BSA and incubated (30 min., 22° C.) with an equal
volume of spent hybridoma superpate (conditions of
satibody excess, ss determined in preliminary experi-
menm). Cells were then washed twice in cold HBSS
containing 0.2% BSA. Ten million ceils in 2 mi of the
same cold medium were pisced in 2 goat-ant-mouse
Ig-coated petr: dish at 4° C. The dish was rocked gently
after one hour. and after two hours, the unbound cails
were harvested by rocking and geate pipetting with
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three 2 ml voinmes. The bound cells were reieased by 3
rinses with vigorous prpetang.

Only 1.7-22% of the sormal human iow deasity,
phmmhmmnwcdhw:om
upxommnmammcm
fractions were and stxined for
m(f;ﬂzl).mmnuy-lo-puunm
row ceil fracoon contained many undifferentated blast
cells (Table 3). Small aumbers of progranuiocytes, more
marmre grasuiocync ceils, and lympboid ceils were aiso
obmerved in this cell fraction. These resuits were con-
firmed by smaiysis of double estersse cytochemical
. sains of the cell fractons (Table 4) which suggested the
preaence of both monobiasts (oonspecific enerase-pos-
tive) and myeloblasts (NASD chioroacemate esterase-
positive).

Smeared or cywocenmifuged prepsratons of whole or
separsted marTow ceils or colomes were smaned either
with Wright-Giemnsa stxin, or with a doobie-esterase
(aipha-nsphthyl) acetste and naphthoi AS-D chlorosce-
tate esterases) Cyrochemical stam and Mayer's Hema-
toxylin countersmin for differengai counung, or with
other cytochemicai stams (Yam et al, (1971) Am. J.
Clin, Path. 55: 283).

TABLE 3
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TABLE 4

Cywplame Essrnas Coname of
My-10-Asagen. Powtve vi. Negative Masrow Cells®
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TABLE éconmued
Cywpimsm Esarase Comesut of
My-10-Asngue-Powrrve ve Negaove Marow Cells”
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EXAMPLE TV
ANTI-MY-10-IMMUNE ROSETTING HUMAN
MARROW CELLS

Previously described procedures (Goding, (1976) J.
Immunol Methods 10: 61; Parish and McKenxie. (1978)
J. Immunol Methods 20: 173) were modified as de-
scribed beiow. Human O-peganve red ceils were purni-
fisd from heparinized fresh whoie biood by centrifuga-
tion (300 X g 30 min., 22° C.) over Mono-Poly-Resolv-
mg Mediom (Flow Laborsionies. McLean, Va). The
leakocyte-free, erythroid ceil pellet was washed five
times in sterile 0.9% NaCl (4° C., 300 X g, 10 min.) and
stored 16 bours as & 10% suspension in isotonic saline
(4° C.). Affinity-purified goat ant-mouse IgG (Kirkeg-
aard and Perry), and protein A-sepharose columa
(Pharmacia. Piscataway, NJ.) -purified (Ey et al.
(1978) Immunochem 15: 429) monocional antibody (an-
tu-My-10, MOPC 21, or 28/43/6) in potonic saline were
cenrrifuged (15,600 X g. 30 min., 4° C.) to remove mac-

40 ro.gggregates immediately prior to use. Immune red

45

1 1]

lsmomrues  MuiONep _Wyior g

Ep Ev» Ew Ew  Ep Enp

3 4 3 4 3 .

Z

sphthol AS-D

cells were prepared by the dropwise addition of 0.5 mi
0.01% chromic chloride t0 8 (4° C.) suspension contain-
ing 350 ul isotonic saline, 50 ul! {reshly washed packed
red celis, and 50 ul ansibody (] mg/ml). After five mn.
(2° C.), an equal volume of phospbate-buffered saline
(PBS) containing 0.]% sodium azide was added 10 stop
the reaction. The immune red cells were washed by
cenrrifugation, transferred to a fresh test tube, then
washed agam and resuspended to a 10% suspension in
PBS containing 0.1% sodium azide and 10% fewl bo-
vine serum (FBS). All manipulations were under aseptic
conditions. The immune red ceils were kept at ¢* C.
until use laser tast day.

1n the dir~ct immune rosetting procedure. one million
low density, piistic-nonsdherent marrow cells in 100 ul
PBS contining; 0.1% sodium ande and 10% FBS were
mized with 50 ul immune red cell suspension. After
gentle centrifugation (200 X g, § min., 4° C.), cells were
mized gently, then kept at 4° C. for one hour. Next, 3 mi
of HBSS containing 0.2% bovine serum albumin was
added. Aliquots were cytocentrifuged and stained for
morphoiogical analysit. To the residual volume, one
drop of 1% gendap violet was added, and wet mounts
were prepared and cousnted.

For the indirect immune rosetting proceduse, cells
were first incubated with ceatrifuged McADb (60 min., 4°
C.), washed twice, then rosetied with gosi-anti-mouse
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1§G-conted red cells as in the procedure for direct ro-
senes.

1.5-3% of nuciested marrow ceils were My-10-posi-
tive by these assays. Morpboiogic analyxis of cytocen-
trifaged rosened preparations indicated that few marure 3
cells formed rosenes and that the predominant My-10-
pasitive cells were blast cells (Table 5), although not all
blast celis were My-10-posisive (by either panaing of
mmmune rosetang). 10

TABLE $
Anm-ity=10 L A H M Cals:
Differesuns Nuciemed Call Count®
Asediy- |0-Rosmzmg
Marrow Cells® 18
laderext
Di Whoie M
Bem Calls a% a% 10%
Promymocyws n L 10
Mysiccyss ] [} 13
Memsysiccyus [} 1 16 0
Band forms and sy 1 ] 18
masani powtronhss
Mamocyss [} [ 15
Lymphocywus $ 1 10
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BOrmobiass s
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EXAMPLE V 3
EXPRESSION OF MY-10 BY HUMAN MYELOID
COLONY-FORMING CELLS FOR
GRANULOCYTES AND MONOCYTES
(CFC-GM)

Normai marrow cell fractions obtained as above were
ssmyed for CFC-GM in semisoiid agar cultures.

Day 12-14 CFC-GM were asmyed in triplicate in
semi-g0iid agar with 5% placenta-conditioned medivm a8
(Pike and Robinson, (1970) J. Cell Physiol 76: T7; Bur-

- gess et al, (1977) Blood 49: 573) exactly as described
previously (Strauss et al, (1983) Blood 61: 1222). Day 14
maultilineage colonies (Fauser and Messoer, (1979) Blood
53: 1023; Nakahara et al, (1982) Blood 59: 857; Iscove, et o,
al, (1974) J. Ceil Physiol 83: 309) were asssyed in qua-
druplicate in medium contsining 0.96% methyiceliv-
iose. 5% piacenta-conditioned medium, and 1 unit/mi
erythropoietin (Conasught, Torronta, ONT). Colony
sumber was & linear function of total cells piated. It o4
shouid be noted that, in most experiments. cells were
pisted at several dilutions 10 obmin countable pistes
(20-200 colomies). This was partcularly important with
My-10-positive cell fractions. which were enriched in
colony-forming cells. In addition. mized lineage colo- ¢
nies were not scored on plates with more than 100 total
coloniei per plate, 10 avoid scoring superimposed colo-
oies as products of s single colony-forming ceil.

Colonies were counted in situ nsing a dissecting mi-
croscope (30-30 X) or inverted phase microscope 65
(200X ) and gross colony and cellular morphology was
recorded. Representanve colonies were piucked using 8
Pasteur piperte. Suined cytocentrifuge preparations

40
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were snalyzed for confirmanon of cell type(s) within
the colomes. .
Less than 10% of the CFC-GM were detected in the
My-10-peganve cell fraction, and the My-10-posiave
cell fraction was several-fold eanched for CFC-GM,
compared to unfractiooated marrow or coanwol IgGl
(MOPC 2]1)>-bound marrow ceils (Table 6). However,
only spproximately 40% of the CFC-GM of the initial
marrow sampie were recovered in the My-10-posnve
edlpopuhmmm;htbeupw by mechanical
injury to the My-10-posuve cells or by partition of an
sccessory cell type Sharkis et al. (1981) In Gershwin
and Merchant (eds), /mmunoiogic Defeces in Laboratory
Animais (Plesum, N.Y.) 1: 79 Staos et al, (1983)
Blood. in prems). _

Marrow cell fractions obtained by My.i0-panning
were aiso cultured in medium contaming methyiceilu-
lose. As in agar cuitures, CFC-GM were simost toully
depleted from the My-10-neganve fracoon (Tables 7.8).
1n the experiment shown in Tabie 7, the My-10-posiuve
fraction was approximately 30-fold enriched in CFC.
GM in this 90% of the initial CFC-GM (the full recov-
ery of CFC.GM in this experiment coprasted with
yields of CFC-GM in agar cuitures described above).
CFC-GM colony subtypes (granuiocyte, monocyte vs.
ganiocyte/monocytes (data aot shown) small vs.
large colonies) were found in similar proportions in the
My-10-positive and control cell popuisrions.

Pure erythroid coionies were esumersted at Day 14
in the sume panned marrow cell fractons (methyicei-
lulcse-containing cuitures, Table 7, 3). Pure erythroid
colonies were severai-fold enriched in the My-10-posi-
tive fracton, but some erythroid coionies were also
present in the My-10-negative cell populations. It was
noted thar all of the isrge (more than 200 cells) ery.
throid colonies with the microscopic charscreristics of
BFU-E (multiple hemogiobinized clusters of cells form-
ing sslarge colony) were My-i0-positive. Though small
(leas than 200 cell) erythroid colonies (enumerated on
day 14, but with the morphology of CFU-E in that they
were composed of only s siagle clusier of hemoglobi-
aized ceils) were enriched in the My-10-bound fraction,
substantial pumbers of small erythroid colonies were
My-10-bound.

Smaller aumbers of pure eosinophilic colonies were
observed in these methyicelluiosewconuaining marrow
cultures. The pure eosinophilic colonies (CFC-Eo)
were depleted in the My-10-negauve fraction and en-
riched in the My.0-positive fraction (Tabie 7, 8). Over
80% of CFC-Eo were My-10-posiave by this methodoi.
ogy- Even smailer numbers of mixed eosinophilic-ery-
throid colonies (CFC-EEo0) were observed. all in the
My-10-positive ceil popuiation (Table 7, 8).

TABLE 6
CFC.GM (agar cuimares) m My-10-Panned Normal
Humen Marrow Cells
MOPC 21
Ushouad  Bownd

My-10
Usbound  Dowad

Rasovered un 1% ™% %
Viable Ceils®

CPCGM per (X =J°"** ND' A=) sBA=M
10° Calls>

Racovered 5290 ND n 60
CFC.GMeee

B. Averaged Daw: (9 expenments)

Recovers: =% X=1% M=% «=%
Visble Calls
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TABLE &continued

CPC-OM (agae cuiturms) m My-10-Punas Normai
Humse Marvow

_MOPC 2! e My10
Ustowmd  Bownd Ushbomnd  Bousd

n orm LoN=AD N=D
noow} ALH™  AzH™

CPCOM
Eariciase +1

CPCOM
Recovery
*Vemns repramss (1O%) X (venw oul snmewr & SwvmesyGuent sl e 10
— (=

-

opregun af (CFC-OM/10" aals) X (wmtur of vinbis eulls » fmmngn).
-!ﬂu—_—-_-'--

1 m

" acau-w‘--.—ut—m-»‘-n- [T]
MOPC.21.ontunmm frommun for W LT ¥ e of 4w

ams SEML

"t (300N x (Ressverey CPC.OM i gves framms \TRameerst CPC.OM @8
leasivous fresmen fov e expuramm) Mas x |} SIOL -

The MOPC-l-nme e wis args chongh 8 pwas uang for

of = =

11
CPCOM e aniy ) of tham ¢ cxersnste. is bew of 29 capErERTES sadl = ¢

ultmsnss experesvmn. & CPCCOM soitmm grvw e e pusn. 2
TABLE 7
Cok = Caloere Afver Paasng
MOPC 11 Me-10 2]
Usbosad Bowsd Ushound Bownd
- Recoversd "% i% ”e %
Vabis Calls®:
Largs ¢ CFC-OM:
Pur 10° Cails™ SN=6) NDm (£3)] 160X =100) 30
Recoveryse= 4790 ND kes 4800
Saml) * CFCOM:
Pur 10° Calls 10K=17) ND N2)  4N0(ze«D)
900 ND s 10930
Largs +_Eryueront:
Per 10° Cals Mx2) ND o x0) 143X(z200 35
Recovery 40 ND 0 4%
Small \ Erythrond: |
Pur 10° Cails MAED ND Mxl2) 19Tz
Recovery 11930 ND 7240 2% .
CPFC.EEp ¢
Per 10° Calls A1} ND xXzO =0 “©
Recyvery 168 ND 0 1%
CFCEo t1' .
Per 10° Cals iz ND X=1 38002 150)
Rscovery 1090 ND 31 1200

8, 00, wlemn & Tahin &

T LArge entones cunsmny ot kst X0 andls. stend) ehiemuss s then 200 andls.
11 Net Gom.
™ CFCis = sue cummeinl cinum. CPCERS = auans iopms of the
CPCOEMMsyes -
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TABLE 3

0
Paresss of Coionses = My-10-Bomst Marrow Call

Purows Recovernd m My-10 Bowsd Pracnos
Vishis Cal A%
Large CFC-OM ”(=x2) ss
Saall CPC-OM (28
Lasge THx10)
Small CPC-OM a(x)4)
CPCEEo 9%(22)
CFC.Eo M(x6
CAMmaty eunts (remtnet % | SEM) w6 - P7.)
outre. ODofasmem of Ssssy typm. o, s Tabie 7.

EXAMPLE V1
FACS @1 SORTING OF MY-10-TREATED
MARROW CELLS &

Under asepric conditions. aormal low density, nonsd-
herent marrow cells were incubated with centrifuged

18
mma-My-10, washed, then reacted with ceamrifuged.
fuorescem-conjugated, ans-mouse IgG (as sbove for
anajytical mdirect immunofluorescence). After wash-
ing. the cells were ansiyzed and sorted on the basis of

3 fluorescence utensity (FACS IT). “My-10-bright” cells

were defined &3 more than 50 chamneis fluorescence
mtensity (1.93% of toml My-10-treated cells: in con-
wast, 0.05% of the MOPC.ll-treated ceiis were
brighter than 50 channel units). The FACS II was ad-
justed to deflect anti-My-j0-treated celis with fluores-
cence miensity less than 30 channeis into the “My-10-
dull™ fraction (97.14% of towml sorted celis). A “win-
dow” of celis between 30-50 channeis flucrescence
intensiry (0.93% of total My-10-treated cells) was dis-
carded to minimire overizp. The My-10-bright fraction
consisted almost entirely of morphologically-defined
blast ceils (Table §) Cytochemmical sssays suggested that
the FACS—M My-lo-mw blast cells were

The My-10-positive fraction contzined essentally all
of the colony-forming celis. and was more than 50-foid
eariched for these progenitor ceil types (Tabie 10). 18%
of the My-10-positive cells formed coionies detectable
to this culture system. These FACS resuits are in agree-
ment with the resuits uning the panning methodology.
except that FACS apperently yielded s population of
My-10-positive cells that was more eaniched in primi-
tve and eicnogenic ceils.

TABLE %
Crwcssmsal Assiyms of FACS-Separamsi
My-10-Asugw.Powoye Prommve Cells®
Poress
Pramove Cells
. Cywehumsnlly
Cytochemmcnl Siam Pomtrvers
Perondame 1%
Sudas Black 10
Panodtic Acid Sehidl 16
NASD Chloroacetuse Esternse ]
Esmer Diffmaly S 2yoee
Focally Soumsed  nad
*IN &f e FACS-S Ty s were
L1 Y % wov asesy

= (% wern merwe iymessrvun. Thete masre euls were ou fooresd @ s

smatyen of lay “prumEve bat” mils (34%. oi! SOrPANGEONMY ENRANEY YRS &
oy chrem oRay) sl 1, 3N

STED esiin - W WU Gomm 68 & anparess slide. easngs for

0 SIS wind were ftes 6B the Sane sain.

SValum vy wre wat NaF wiiet (Mol nisas saspunls s of ame

oyumi
TABLE 10
Colons » Methyioaiuioss Culture
Afer FACS m
N My-10- My-10-
Ussoread® Dul Brghe
Resoverst Vishie Caila: {100%) ”% n
Colowsm pur (09 Cails®e-
Large CPFC.GM MW=x1l) =M 41300= 6800
Sanll CFC.OM 16N=x41) Xz0) TT0( == 1980
Large Erydaroid =) A=x0) 1000 = $40)
Senall Eryiirosd 2AUxH «xh 30N =100
txn N0 $300= 390V

'th—u-.uy-lu—.n—-uhlal- Sut mst soveent.
ol cnitare CFCOM snd wryires soioem = o0

e W i eas Takem, K CFC.8n

= CFC-EXo. Low erytirusd sbisuy Prowth wes shaarves m LA GAPWEREN.
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EXAMPLE VI

IMMUNOPRECIPTTATION OF A
RADIOLABELLED KG-lA ANTIGEN BY
ANTI-MY-10

Vmﬂhhdhcdmmmam
cells with 125 I-iodide, followsd by imxmunoprecipits-
tion with SA-bound mosocional antibody, SDS-PAGE

snalysis. and visoalization of antigen by autoradiogrs- |,

phy.w-uﬂndnnendymexa-hm:mp
tein detected by ant-My-10D. Under reducing as well

a8 pon-redocing conditions, My-10 antigen had an Mr of
womndy 115 kD, indicaring the absence of disui-
fide-linked cligomers.

KG-ia ceils were ndiclabeiled vectorially within 125
I-indide using the method of Hubbard aad Colm ((1972)
J. Call Biol 55: 390). Briefly, 20 million ceils in exponen-
tial growth were washed four times in 10 mM Hepe-
3=0.15M NaCl bduffer. pH 7.4 (Buffer A). The cell
pellet was in one mi of Buffer A containing
0.05M glucose, 40 ul of (100 TU/ml) lsctoperoxidase
(Calbiochem-Behring, San Diego, Calif), and 2.5 al of
freshly prepared (1 mg/mi) giucose axidase (Millipore
Corp., Freehold, NJ.). 0.5-1 mC-1 of 125 l-iodide
(New Engiand Nuciear, Boston, Mas.) was added, snd
the ceil suspension was incobated at 22° C. for 20 min-
utas with gentle agitation. Then 10 mi of Buffer A con-
m4nMKImd0.l%dnmw-dddtomp

the reaction. After four Buffer A,

peilet was resuspended in 500 ul of disroption buffer (10
nMEDTA.ndSOn;/mlLapepﬁn[SiplDfath
minutes on ice with vortexing. The ceil extract
was then ceawifuged (10 minutes., u.em X8, 4 C.).

described by Lampeon, in Adomocional
395-397 (Kennett, et al. 1980). For each monocicnal
sntibody to be tested, 300 ul of 10% fixed, whole. pro-
tzin A-bearing Cownn surain Staphylocoeci (SA; Calbi-
ochem-Behring) was washed three times by centrifugs-
tion (15,600 X g, 5 min., 4° C.) in Lampeon, wash buffer
(WB) (0.IM pbospaate-bufler saline, pH 8.6, containing
0.1% BSA., 0.02% NaN3, 0.5% NP4, 0.1% SDS). The
SA pellet was then resuspended 1o the initial volume
wuh gost snt-mouse IgG serum (Kierkegaard and
Perry, Gaithersburg, Md.) and incubuted 1218 hry. ar
4'Cm&-l¢6mum“mh
WB and suspended with monociooal astibody (by-
bridoma culture sapernate) to 10% (v/v). Afer 40 min-
otes incabanon (22° C.), the SA-IgG-monocional anti-
body compies was washed three times m WB and resos-
pended to the initial voiume in WB. To this compiex,
80-120 ul of cell extract was added, followed by incube-
tion at 4° C. for 12-18 hours. The SA-lgG-monocional
antibody complex was then washed three times in WB
and resuspended in 50 ul of WB plus 25 ul of Laemmii
(1970) Narure 227: 630) sample buffer (0.0625M Tris
HCL pH 6.8, contaming 12.5% giycerol. 1.25% 2-mer-
capoethanol. 3% SDS and ImM EDTA), boiled for
two mmutes, centrifuged (15, 600 X g, 5§ min.), and the
;:n:: harvesied for analysis by SDS-polyacryis.

electrophoresis.

The sampies were analyzed oo 10% SDS-poiyacryls.
mmmmmmm;mm
method of Lasmmli (1970) Narure 217; 680). After elec-

20
blue. destained, dried onto filter paper and exposed to
X-ray AR film (Kodak. Rocheszer, N.Y.) a1 - 70" C.

EXAMPLE YII

REACTIVITY OF ANTI-MY-10 WITH
DIAGNOSTIC SPECIMENS FROM PATIENTS
WITH ACUTE LEUKEMIA
Initial diagnostic marTow specimens from Jokas Hop-
kins Oncology Center patiens found to bave leukemia,
with at least 50% marTow blast ceils, were tested with
these antibodies by indirect tnmunofluorescence. Spec-
imens which costainad st least 20% flucrescent celis
(over background) were counted as “positive” for that
sotigen (Strauss et al., (1933) Bload in prem). The

”Myoxomwwuuumm»

bL]

[ U]

proximazely 30% of the acuie leukemia specimens, both
lymphocytc and noniymphocytc, but oo nooe of the
few chronic leukemia specimens tested, ncluding two
specimens of chronic myelogenoua leukemia (CML) in
“myeioid™ blast crisis or other specimens tested (Table
1)

TABLE 11

Resctrvwy of Panean’ Marow® Lracamme
Biam Cells With Aso-kv-i0

Purount
Pesve
Dissnsr*® Sescumens*™*
Asme yap L 8% (iz/an)
2% (1031
w2
HLA-DR-pomsve. [+ 75}
T-cail (lew-\ or T!l-ponsve) o9
Qurome Lymphoryoe Lenkems o% /100
Chrome Mveiogmsow Leskems - o% /3
S Mysichissoc cus [, 4))
Basophilic slas crws on
Ustresssd chromsc phess o)
Mysows fungoies*® o% /1)
Lymphoms
Now=-T, sce-B oy % O2)
B-cei) on
Undifferssnsied carcinoms o% @)

“Pormpharnl Siond (0 a0 RO USRS Si) Wb SR Saaens af
- swvew a § chrums i ) e [
- weil 5 @ the | YD ARG IPEERTL. A sull O Semhamealy

-.'- N GWE mabketl @ G 1 NS weh

"Dh-nﬁn_n.—-u— -

-—--—;a—n--u.m——r_du—

L - L Usiaomg A " I5-223 (B

Srown (99}

"'V-w—u-d—-.—m_mn
-l

Since varistions will be spperent to those skilled in
the art, it is intended that this investon be limited only
i e e el

1. A suspension of human ceils comprising pluripo-
tent lympbo-bematopoietic stem ceils substantially free
of mature lympboid and myeioid cells.

2 The ceil suspension of cisim 1 farther comprising
colony-forming cells for granulocytes/monoeytes (CC-
GM), colony-forming cells for erythrocytes (BFU-E),
u:louy-l’orm’n; cells for eosinophils (CFC-Eo), mul-
tipotent colony-forming cells (CFC-.GEMM), and im-
mature lympboid precursor cells.

kR meeﬂswofchmlmwyﬁeeof
cells without a cell-surface antigen recognized by the
monocional antibody produced by the bybridoma de-
posited under ATCC Accession No. HB-3483. -
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4. A suspension of bumasz ceils from blood compris-
ing pluripotent Jympbo-bemawpoietc stem cells sub-
santially free of mature iympboid and myeioid ceils.

5. A spension of buman cells from marrow or bicod
comprizing ceils having a cellgurface satigen recog-
aized by the satbody produced by the bybridoma de-
posited under ATCC Accession No. HB-3483 and sob.

5

10

3

22
sancaily free of cells that do not have a cell-surface
anggen fecognized by said astibody, said suspension
baving the ability to restore the production of lympboid
and bematoposetic ceils to a human jacking said produc-
don.

Chge S



