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ANTIGENIC ANALYSIS OF HEMATOPOIESIS

. A Hematopoietic Progenitor Cell Surface Antigen Defined by a Monoclonal
Antibody Raised against KG-la Cells!
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The anti-My-10 mouse monoclonal antibody was
raised the immarure human myeloid ceil
line EG-1a and was selected for nonreactivity with
mature human granulocytes. Anti-My-10 immuno-
precipitated a KG-1a cell surface protein with an
apparent Mr of approximately 115 kD. We describe
the binding of this antibody to human hematopoi-
etic cell types and ashow that My-10 is expressed
specifically on immature normal human marrow
cells, including hematopoietic progenitor cells. My-
10 is aiso expressed by leukemic marrow cells from
a subpopuiation of patients. Thus. this antibody
allows the identification and purification of hema-
topoietic progenitor cells from normal human mar-
row and the subciassification of leukemia.

Monocional antibodies spectfic for immature as weil as
mature human lymphocyte ceil-surface antigens have
been described by several groups (1—-4). We and others
have developed monocional antibodies against mature
human granulocytic and monocytic celis (1. 5-185). Sim-
llarly, selective probes to ceil-surface anugens of early
marrow ceils are potentially useful for the tdenttfication
and subsequent isolation of immature myeioid precursor
cells or regulatory ceils. Specific monocional antibadies
might also identify receptors involved in interactions
between hematopotetic progenitor cells and humorai or
celtular reguiatory elements. in addition. such antibodies
should prove useful in the subclassification and addi.
lonal study of leukemia.

Unfortunately, direct strategies to develop the requisite
antibodies are formidable. because clonai progenitor cells
constitute less than 1% of normal marrow cells and are
spectfically identiflable onty by colony-forming assays
{e.g.. Reference 18). Mouse monocional antibodies raised
gainst the K-562 cell line, however, have been shown (o
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react with myeloid progenttor ceils (17). In this study, we
used the KG-1a human leukemic cell line as an immu-
nogen in an attempt to produce antibodies against human
blast cell-surface antigens. The KG-1 myeloblastic leu-
kemic ceil line was derived from a patient with noniym-
phocytic leukemia (18), and the KG-la cell line arcse
from it as a spontanecus tissue cuiture vanant (19). KG-
1a cells are phenotypically less differentiated than KG-1
cells and have the morphologic and cytochemtcal features
of primitive hematopotetic blast ceils (19). From a mouse
immunized with KG-1a cells we developed a monocionai
antibody that reacted sefectively with a smail subpopu-
lation of primitive human myeiocid celis.

MATERIALS AND METHODS

© Antmals. Four- to 13-wk-old BALB/cJ female mice were obtained

from The Jackson Laboratories (Bar

for the deveiopment and of antibodies.
lines, Cell ines were obtained and cultured as described (20).
in the described
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The interface cellp were washed, gowh
medtum. and tncubaied (S7C. 5% COy) 10 petrs dishes for at least 90
min to remove plastic-adherent ceils. The low density. plastic-non-
adherent marrow cells were wushed 4t jeast once again before use.
Leukemic biast ceils were obtiined (rom patient AAgROMIC MATOW
sampies. as described (SL

Monocional ansibodies. Antibody secreting hytridomas were pro-
duced by fusion of mouse plasma ceils with spienocytes by
using the techniques of Kohler ana Milstein (25} as modified (26). A
BALB/CJ femaie mouse was hypernimmunized by 1.p. injections (four
injections over a 4-Mo period) of approximately 10 million washed.
viable KG-1a celis in saline: the fourth of these injections was S
days before fusion. Three and 4 days before fusion. the mouse was
boosted L.v. with KG-1a cells. Then, the mouse spieen cells were
fused with non-ig-progucing SP-2/0-AG14 (SP-2) mouse plasmacy-
tomas cells and were cultured tn HAT® medium (28]. Hytwidomas weve
assayed. and the anti-My- | 0-producing clone was selectad for dind-
ing (o KG-1a ceils but not to human peripheral blaod granuiocytes
(see Resuits]. All hybrdoma antibodies utitized were dertved from
celis subcioned at lesst twice. Neat spent hytwidoma culture super-
natant was used as the source of antibody under conditions (deter-

toma-denvend anybadies used were
The antbodses {2 (1: snu-HLA-DR). cALLa (3: anti~common acute
lymphoblastic leukemia anugen). Mo2 (14: monocyte specific). T11
{28. 29: anu-sheep red blood cell recepeor of T ceils). and Bl (1: ant-
pan B cell) were generously provided by Dr. L. Nadier (Sidney Farber
Cancer Center. Boston. MA) and Dr. K. Kortwriyght (Couiter Diagnos-
tes. Hiajean. FLL. The anti-Leu-1 monocional anubedy (30) was
genuwﬂywmdbybr.ll.uvy(&mmmmul.m
MOPC 21 @lnmmmmmwunnl
63.ACS cell line {American Type Tissue Collection. Rockville. MD)}
and having no known specificity. was ytilized as & negative
antbody (culture supermnatantl. The 24/43/6 monocional antibody,
which binds to lympaacytes (rom all donors tested (20], was used as-

indtrect immunofluorescance assqy. indirect immunaliuores-
cence assays to measure the of monoccional antibodies to
ceils were performed as described (S, 201 Sinding was analyved
¢ither by standard phase and fluorescence microacopy and/or by
flow micrefluorometry.

Radlabeiing of cells. KG-1a ceils were radiciabeled vectorially
with '®.1adide by using the method of Hubbard and Cohn (31)
Briefly. 20 mitllion ceils tn exponential were weshed four
umes in 10 mM HEPES-0.15 M NaQl er, pH 7.4 uffer A). The
cell sedimnent was i 1 mi of buffer A containing 0.05
M glucose. 40 ul of {1 00 IU/mi) lactopesamdase
San Diego, CA)L snd 2.5 4l of freshly prepared ()
oxidase (Millipore Corp.. Freehold. NJ: 0S to | mQ of *

(New England Nuciear Corp., Bostan, MA) was added and the cell
suspension was (ncubated at 23°C for 20 min with gentie aghiation.
Then. 10 mi of bulfer A containing 8§ mi KI and 0.1% glucoss were
sdded (o stop the resction. Alter {our washes with bufler A. the

ta 500 sl of disruption uffer (

;%

H

min on ice with pertodic vortextng. L
fuged (10 min, 15.600 x G, 4°C}). and the supernaiant was used for
tmemt

Immunoprecipitation with monocional antibodies. lmmunopre-
cipitation was performed esssntially as described by Lampeon (32).
For each monocional antibody to be testad. 300 &l of 10%

fized, .
whole. protetn A-bearing Cowan strain Staphylococes (SA: Calbl-

hring) were washed three times by centrifugation (15.600

o 3
buffered saitne. pH 8.6, containing 0.1% bovine serum albumin,
0.02% NaN3. 0.5% NP-40. 0.1% SD8}.

:
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resuspended (o the tnitial volume in WB. To this com,
udedlmmlﬁd.lmwmmmz%c‘l‘owml;ﬁ

18 hr. The SA-l¢G-monaciona) antibody complex was then

three umes in WB and 1 SO ul of WB pius 25 ui of

resuspended
* Laemmii (33) sampie buffer (0.0625 M Tris-HCL pH 6.8, con
mercaptacthanol. 5%

12.5% gycerol, 1.28% 2. DS,
EDTAL boued for 2 min, centrifuged (15: 600 x G. § o
SUPCITALANC WaS harvestet for analysis by

atn). and the
™~

teehnique [t} Wm-

was
mmmwmm.wmummn: .
and indirect tmmune

were assayed {n n medham .
yicellulose, 3% placents toned medium (16, 391, and | U/mi
Toronto, colony number

morphology
plucked by umng & Pasteur . Staineq
uummmtummdwwmmmm

nes.

Ceil staining. Smexred or cytocentrifuged preparations of whole
or separited MArTOwW ceils or coionies were stained cither with
Wright-Glemas stain or with 8 double-csternse (e-aaphtityl acetate

chioroacetate

mwm esternsen) cytochemical statn and
Mayer's Hemataxyiin countersatn f(or differential counung, or with
other cytochemicul stains (40}

RERLTS

Deveiopment of the anti-My-10 monocional anttbody.
Monocional antibody anti-My-10 was produced by hy-
bridiring SP-2 plasmacytoma cells with spienocytes from
a BALB/cJ mouse that had been repeatedly immunized
with viable KG-1& ceils. By 2 wk. macroscopic colonies
were observed in all 48 cuitures: the cuiture supernatants
were tested in indirect immunocfluorescence assays on
KG-1a cells as well as on granulocytes {rom severai nor-
mal donors. Four of these initial culture supernatants
were strongly resctive (at least {ive times background)
with KG-1a cells but did not react with granuiocytes from
any donor tested. The hybridoma cuiture producing the
anti-My-10 monocional antibody was cloned twice in soft
agarose (27). Anti-My-10 was shown to be an igGl« an-
tibody by enzymeslinked immunosorbent assay (E1A) (27)
by using tsatype-specific antibodies (Zymed Laboratories.
Burlingame. CA}.

Immunoprectipitation of a radiolabeled KG-la antl
gen by antt-My-10. Vectorial labeling of the plasms
membrane of intact ceils with ‘**f-jodide. followed by
immunoprecipitation with SA-bound monocional anti-
body, SDS-PAGE anaiysts, and visualization of antigen
by autoradiography. was utilized to identify the KG-1a
membrane protein detected by anti-My-10 (Fig. 1). Under
reducing as weil as nonreducing conditions. My-10 ant-
gen had & molecular radius (Mr) of approximately 115
kilodaltons (kD). indicating the absence of disulfide-
linked oligomers. R

Expression of My-10 antipen on myeloid cell lines
and normal human blood and marrow cells. Figure 2
shows fluorescence-activated cell sorter (FACS II) histo-
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1. Autoradiograph of radiciabeied cells and immunoprecipis
tatert My-10 (Mr 115.000]. The hortsonial Unes oo g/t indicate D.W.
stancarts U1t (rom 10p 1o bottom are: myoma. 200 kD: phospboryiase b.
¥2.5 kD: pyruvate kinase. 60 kD: and acun. 43 kD.

grams of a panel of myeloid cell lines after reacuon with
the anti-My-10 and control monocional antibodies (indi-
rect immunofluorescence assay). Large quantities of cell
surface My-10 antigen were detected on KG-1a cells. The
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anti-My-10 labeled KG-1a cell popuiation was approxi.
mately as intensely fluorescent as the (pomitive control)

:28/43/6-labeled sampie. In contrast. when the other ceil

lines were labeled with anti-My-10. the flucrescence his-
tograms were not greatly different from the negatyve
control (MOPC 21) profile. (Daud! and K-562 cells were
not detectably labeled with the positive control 28/43/6
antibody. This is consistent with the thesis that this
anubody detects a framework epitope of the HLA-A.B
molecule. because HLA-A.B {s not expressed on Daudi or
K-562 cells (20)). In this expertment. Daud cells appeared
slightly posttive for My-10. In other expertments, how-
ever. all of these cell lines (except KG-1a) were cleasty
negative for anti-My-10 binding. The same conciusions
were reached when whole viable ceils were tested by E1A.,
and when purified anti-My-10 was used rather than us-
sue culture supernatant.

Figure 3 shows FACS [I fluorescence data of isolated
peripheral bload granuiocytes. plastic-adherent mono-
cytes (86% monocytes by Wright-Giemasa statn). and non-
adherent “lymphocytes® (66% lymphocytes by Wright.

KG-ta

| usa37

Fgure 2. My-10 antges expreasion oo
human leukemic ceil lines: (uorescence
htograms. Cells (rom contitutus Mmuopan
rukemie cell ines were tamad (or antigen

tnmunal luorescence

Cpresson by indirect
weh FACS 0 analysis. Dead cells were &x- ndl

BRSICK

tagts of lght scatter propertes (43) Muo-
rescenee are ahown with ord)-

NROBCR

histograme

nate t1n number of cells {| hatchmark =
100 cetis), abectssa in FACS U Muswescancs
channeig (1| Aatermark = |0 chansaix
Laser power = 400 mW: PMT voltage = 700
framptification = 4.0 (coarssl. 1.0 fNoed.
Menocional antibodies were: dnti-My-10
elid lines). MOPC 31 (Dagative comtrok:
dashadt lUines), and 20/43/8 (posstive con
\ral: docted Unest.
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Figured. My-10 antigen expreasson
on normal human bicod ceils and KG-1
nisograms. KG-1 cells

and punfied populations of normal donor
blood ceils were tested (or antigen expres-
uon by indirect immunclluorescence. On
the basis of light scanier properyes. desd
and red celis were excluded from (luores-
cence

BAMICEK

Lympnh

4
Gran

vy

DABICR

anajyss) (22, 42). FACS 0 fluorescence
histagrams are shown with FACS U sct-
unge and symbois as in Figure i. except
that iymp yies ganul were
at a PMT wvoitage = 900, and the
28/43/6 antiboty was not tested on tym-
phocytes of granuiacytes (n these expen-
menw.
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Giemsa stain) after reaction with anti-My-10. No spectfic
fluorescence was detected on pertpheral blood cells in a
system tn which (as evidenced by the experiments (FIg.
4) with anti-My-10 and marrow cells. as well as in other
unpublished experiments) an My-10-positive subpopuia-
tion consisting of as few as approximately | to 2% of the
cells would have been detected. Positive My-10 expres-
sion of KG-1 cells is shown for comparison. In additional
(immunofluorescence and ElA) assays. anti-My-10 did
not label peripheral blood granuiocytes. mononuciear
cells {including E rosette-positive and E rosette-negative
cells and latex bead-labeled phagocytic cells, analyzed
individuaily). red cells. or platelets from any of ntne
normal human blood donors. Thus, My-10 was not ex-
pressed on a detectable subpopuiation of any pertpheral
biood cefi type. In addition. phytohemaggiutinin-stimu-
lated PBMC were not detectably labeied with anti-My-10
(data not shownj.

Low-density. plastic-nonadherent. marrow cells {rom
normal human donors were analyzed for cell surface

e

expression of My-10 antigen by tndirect immunofiuores-
cence by using visual microscopic detection. A small but
definite {1.3% mean) subpopulation of marrow ceils was
fluorescent over MOPC 21 background in eight exper:-
ments. Figure ¢ Wustrates that a small subpopulation of
My-10-positive marrow leukocytes was aiso identified by
flow cytometry. KG-1a ceils, tested in the same expert-
ment. are shown for compartson. In both the KG~1a cells
and the My-10-positive marrow cells, there is cellular
heterogeneity with regard to My-10 antgen cell-surface
density. from near background to off-scaie at these in-
strument settings. Mean fluorescence intensity of the
anti-My-10-treated marrow cells was 1.2, com with
0.8 with MOPC 21 and 15.6 with 28/43/6: 2.1% of anti-
My- ] O-treated martow cells were more {luorescent than
the 99.9 percentiie cell treated with MOPC 21.

FACS Il sorting of My- 10-treated marrow celis. Under
aseptic conditions. normal low denaity. nonadherent
marrow cells were incubated with centrifuged anti-My-
10, were washed. and were then reacted with centrifuged.

Marrow
Veltage=800

Marrow
Voltage=700

Ll el 2 ]

KGia

Voltage=800

BASIACE

— - — o




flucrescein-conjugated. anti-mouse igG (28 above for an-
aytical indirect immunoflucreacence). After washing.
‘ {he ceils were analyzed and sorted on the basts of fluc-
rescence intensity (FACS I). Dot piota of the marrow ceils
after reaction with the MOPC 21 control IgG (Fig. 5A) are
compared with My-10-treated marrow cells (Fig. 58). Fig-
ure 5D shows comparative flucrescence histograms. “My-
10-bright” ceils were defined as >50 channeis {luores-
cence intensity (1.93% of total My-10-treated cells: in
contrast. 0.05% of the MOPC 21-treated cells were brigh-
ter than 50 channel units). The FACS [l was adjusted to
deflect anti-My-10-treated ceils with fluorescence tnten-
| sty <30 chaaneis tnto the "My- 10-dull” fruction (97.14%
. of total cells). A “window” of ceils between 30 to 30
channeis fluoreacence intensity (0.93% of total My-10-
treated cells) was discarded to minimtze overiap, and is
| {llustrated by the dark horizontal band in Figure 5C. The
{lucrescence profiles of the (reanalyzed) sorted cells are
- shown in Figure 5D. The My-10-bright fraction consisted
almost entirely (87%) of morphoiogicaiiy-defined biast
cells (Fig. 6. Table I). Cytochemicai assays (Table ) sug-
gested that the FACS-separated My-10-positive blast cell
fraction contained both monoblasts (nonspecific esterase
positive) and myeloblasts (NASD chiorvacetate esterase
positive). and probably cells of other lineages (the major-
fty of celis were “primitive” in that they statned for none

of the tested substances).
The FACS-separated cells were aiso plated in methyl-
cellujose cuitures. and colony-forming cells-granulocyte/
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monocyte (CFC-GM) and burst-forming units-erythro
(BFU-E) were enumerated at 4ay 14. The My-lo.pg.m\:
fraction contained essentially all of the hemaiopoteue
CFC. and was approximately 50-fold enrtiched for these
progenttor cell types (Table IIT): 18% of the My-10-posttive
cells formed colontes detectable in this culture system.
Cell recovery was 41%: CFC recovery was slightly higher
{n this experiment. but this was not conststently cb~
served (n other experiments in which the percent CFC
recovery approximated the percent recovery of total celis.
These FACS resuits (replicated in two sdditiona) expert-
ments) are aiso in agreement with the resuits with the
use of the panning methodology (20] and tnmune roset-
tng (34. 35). except that compared with panning the
FACS apparently ylelded a popuiation of My-10-positive
ceils that was more enriched in primitive and clonogenic
cells (data not shown). By FACS. the yteld of initial total
cells and CFC was conustently approximately 50%. Al-
though the purity was lower (30 to 80% blasts. 10- to 30-
fold progenitor ceil enrichment) by panning, the yieid
was aimost 80%. There was no conaistent suggestion, by
either methodology, of partition of a hematopotetic heiper
or suppressor cell popuiation. because in the majority of
experiments. the expected total number of
cells was recovered (all in the My-10-positive cell [rae-
tion).

Reactivity of antt-My-10 with dlagnostic spectimens
from pattents with acute leukemia. inittal diagnostic
marrow specimens from John Hopkins Oncology Center

Figure S. My-10 antigen expresston on pormal nsnen marrow ceils.

normal human marrow ceile reactsd
148 °8uIF° and “dright.” D. FACS I

\danted itne) cells befors separation. Right. “Dull” [dashed line) apd “Dright” (soile Iine) sortsd anti-My-)

o=t sareing.

A=C. FACS B oscilloscops

findiyect thEnmalhsorescence) with monocional

ication = @ [conrsel. } ((ine). A. MOPC 31, 8. Anti-My-10. C. Ant-My-10: dark Aortsontal band divides the sorted cell popuis
nmmdm-umwmmmrlmmmummm
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Flgure 8. Morphaology of FACS-separaust My-]O-posstive merrow ceils. A. The photcgraph
obtained Dy cell eorGng: | 7 DIAIS. Twe pivm! and o e g

wer o
o " Fu

—
wngm-G

yeIRETES. oo 8. This phatagraps te of Wrght

sained My-10-posstive crils obtatned by panning. mmmdmmmmmtmmmwumtuum

ad. My-10-tright* cetie

Claman.
ot} otyecttves.

TABLE |
Differensial biood counts” of MY- 10-antigen-posiive us-negatioe
marrow cwils
My10- My=-10-
Marrow Calle Unwertad® Dull trgn
Blast cells L ¥ 63 ke
Promyecyiss 13.0 72 b3
Myelorytes 9.0 4.0 03
10.8 5.8 -2 ]
Band Forms ;.: 3:: e:o
Segnented 4 o
Besophils o8 o8 o.0
Costnophils 0.0 032 0.0
Menocytes 10.4 38 a3
Lymphocytas 27.0 83 18
Plasmacytss 1.0 o8 a2
Erythroblass:
Orthochromatophilic 108 2.0 0.4
Polychromatopiiiic o8 1.8 .0
Basopbilic 13 12 0.0
Prosrytrobissts 1.0 18 0.0
Magakasyorytes 1.0 0.0 0.0

* Percent of H500 Wright S-etatnes cefls countel.

* Cells Bwre anci-ify-10-rentad AAE WATe gass through FACS lnswr
but no soned. The revans are (Fomm the muse crpurtnet a8 Tabies J and
M and Ngares ¢ and 8.

TANRE §
Cytochemicnl analysts of PACS-separamd My-10-antigen-pastitise
primittoe colls®

Poremm Proguitve Calle

Cyteatummn St CyshumemBy Fessree®
Paviase 14
Sudan biack 10
Pertodic aces echifT 18
NASD L
Nonspectfic estarses: diffusely stasned r
Forally statnad 1°

© Mature cells were not scored i U8 Analyws of the “promtrve biast”
cells (875, all morpholoPoally tramsnare wi 4 fing, opEn chromtia
pattern) and pramywiocyus (3%).

*Twe hundred ceils counted: sach Cytochenkcal test was done o &
separate alide, exceik for the estersens. wiich Were done oR the stme

* Values were sero weh NaPF added (Naff inhibits nongpecific ensrase
of monocytes).

pwmutumdmnneleuk:mnmmbsoﬁmbn
cells were tested with these antibodies by indirect im-
munoflucrescence. Spectmens that contained »20% fiu-
orescent cells (over ) were counted as “posi~
tive” for that antigen {41). The My-10 antigen was ex-

TABLE W1
Colonies (in methylosiluioss cuiture g/ter FACS experurneri
Unsayean Wi My
Dull s
Retoveres viabie ceile: {100%] ITR* 2%°
%ﬂ-—- 197 (262) 2 (x]) 11.900 &2324)
Recovered CFC-CM" 94850 2 4.760
'&':.n ol 29 4 (20} $.200 tz1 108
Recovered BIFU-E* 3.080 90 2.080

*Calls ware anti-My-10 treaiad snd were pasesd through FACS laser
txt Dot sorted.

* Thess yniuss are parcsnts af the sam of the ceils recovered /rom the
FACS in toth fracxions. This sum representsd oaly 41% of all cells
delivered into the FACS. & outing yieid with this tnacrument

(Demmeary
9 rerkacs oveTingping sorted popuistons aad {0 fechacs the ecenes of
>1 cufl par soried

per dropiat),
* Preguct of (CPC/10° calls) % (muamber of viabis cslls i (raction).

pressed on blast cells from approximately 30% of the
aaute leukemia specimens. both lymphocyuc and non-

but on none of the few chronic leukemia
specimens tested, including two specimens of chronic
myeiogenous jeukemia in “myeioid” blast crists or other
specimens tested {Table [V).

Human KG-1a undifferentiated leukemia cells were
used as an immunogen to raise monocional antsbodies
against potential blast cell-surface antigens. Initial
hybridoma supernatants were screened for binding w0
granuiocytes as well as to KG-1a cells to identify and
exciude antibodies that recognized antigens (such as HLA
or My-1 (5. 20)) shared with mature granuiocytes. By
using this strategy, we selected hybridomas that were
specific for the primitive KG-1a cell ine, and after clon-
{ng we investigated the binding specificities of these mon-
oclonsl antibodies. Of these antibodtes. anu-My-10 &p-

to have the most narrow cellular spectficity i
that it bound only to the KG-1a and KG-1 cell lines of the
nine human leukemia cell lines tested. We were abie (0
show that the My-10 antigen is a KG-la cell-gurface
md.mwyusw.mwmdur
10 on a vartety of nonmyelod cell types (including the
many malignant and minor normal lymphotd cell sub-
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TABLE IV
Reocriouy f patients’ MOrTouw” ieukemic biast ceils WUl Ant-My-10
Pureast fesstsve
Ld Soscmeme’
Aoute jekamia 28% (18/89)
Acute ouxeEne 2% (10/31)
cALLa pomaive (8/33)
HLA-OR pamtive, cALLa ooganve
T cell (Lew-| or T11 posstive) (0/3)
Chronic Lymphocyue Leukemaa o% /10
Chronse Myelogencus Leakema 0% (0/3)
Myeioblasue enms (0/1)
Basophitlic blast crims {0/1)
Untreatsd ehronse phase (0/1) 0% /1)
Myconts fungoides®
Lymphoma 0% (072}
Non-T, non-8
Beell
Undifferentiatad carcinome o% /N
|marrow tnvolvement)

chenistry. and iouBURGIOEIC MArEers (1)
' Valuss represent percsnt of specimens with »20% (sbove MOPC 21
d) antibody ceils (DUMDET PONMLIVE SRECUNENS/ B BEY

oeated): e (et

types) remains to be determined. A subset of fresh acute
leukemia (both lymphoid and nonlymphaid) blast cell
specimens. however, expressed this antigen. It will be
interesting to correlate My-10 antigen expresaion by pa-
tients’ blast cells with the ciinical features and outcomes
of their leukemia (43-485): these ongolng studies will
require large numbers of patients.

My-10 was expressed on few, if any. normal peripheral
blood celis and few marrow leukocytes. The FACS was
used to separate the rare My-10-positive normal human
bone marrow cells from the predominant My-10-negative
marrow ceils. By this technique. approximately | to 2%
of normal marTow cells were routinely obtained in the
My-10-positive popuistion. These cells were character-
ized by morphologic and cytochemical techniques. and
for erythroid and myeioid hematopoletic progenitor cells
by tn vitro colony-forming assays. By morphologic anai-
ysis. the My-10 antigen is clearty a blast cell antigen. in
that over 80% of the My-10-pogitive marTow cells were
found to be blast ceils. The My-10-positive fraction {n-
cluded blast cells of heterogenesus morphology. Morpho-
logically and cytochemicaily definable myeioblasts
monoblasts were My-10 posttive, bt My-10 expression
decreased in maturing myeiold cells. because only rare
progranuiocytes. promanocytes. and more mature gran-
ulocytic or monocytic cells were found n the My-10-
positive cell fraction. Confirmatory resuits were obtained
byusing immune rosetting and immune adherence (“pan-
ning7) to separate marrow celis by My-10 expression.

My-10-positive vs -negative FACS-separated marrow
celf populations were assessed for myeioid progenitor ceil
cantent. Over 85% of all CFC-GM and BFU-E were in the
My-10-posttive fraction and were enriched many-fold
{from normai human marrow in a single step). Thus. the
My-10antigen i1s on CFC of all myeioid
lested to date. In fact. 18% of FACS separated My-10-
Positive ceils formed day 14 colonies in a singic assay
System. Because in most experiments all initial CFC couid
be accounted for (and were found in the My-10-positive
{ractions), no evidence was found (in this system) for the
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existence of & My-10-negative helper or suppressor
for hematopotesis (48). o celt

Because the human HLA-DR (la-like} ani appears
muwmmunmwmuﬁ?qs;. the
hematopoietic progenitor ceil expreasion of My-10 is stm-
tlar to that of HLA-DR. However, monocytes and B cells
are HLA-DR posttive but My- 10 negauve. (In addition. the
My-10 antigen is a 115 kD protein. whereas the HLA-DR
glycoprotedn s & 29/34 kD dimer.) Anti-HLA-CR mono-
clonals typically (50: unpublished resuits) detect greater
than 10% of human marrow ceils. whereas anu-My-10
labels only about 2%.

The T10 antigen reacts with terminal deoxynucieoudyi
transferase-positive. bone marrow iymphotd cells. (T celf
precursors) and CFC-GM. as well as a compartment of
tmmature thymic lymphocytes (51). The phenotypes of
other myeioid progenitor ceila, with respect to T10. have
not yet been published. Antibodes against the transferrin
receptor (e.g.. TH) react with proliferating but not resting
progenitor ceils, as well as with later marrow cells with
only very limited proiiferative potential. such as late
erythroblasts (51).

Griflin’s ant-My-7 monocional antibody reacts with
some but not all CFC-GM. but no BFU-E. Anti-My-7 also
reacts with more mature myeicid and bicod cells (52).
The AHN-7 monocionai antibody aiso reacts with a subset
of CFC-GM and with about 25% of marrow cells (41).
Finally, Bodger's RFB-1 monocional antibody reacts with
CFC-GM and marrow T (but not B} lymphocytes. In addi-
tion, it reacts weakly with mature blood T celis. Overall,
about 30% of normai marrow ceils express RFB-1 (33).

Of these antibodites that bind to human myelotd pro-
geaitor ceils. anti-My-7 and RFB-1 react with nonprogen-
itor cells of a single lineage. RFB-1 reacta with progenitor
cells (CFC-GM) that are cutside of its mature ceil-specific
lineage (T cell) spectrum. The T10 antibody may fit into
this category too. 1n that {t reacts with early thymocytes
as well as eariy myeioid cells. In contrast. the T9 antibody
does nOt appear to have lineage specificity but reacts
instead with all proliferating, transferrin receptor-posis
tive cells. Thus, it appears to be a stage-specific rather
than a lineage-spectfic antigen. Based upon our resuits.
My-10 appears also t0 be a stage-spectfic rather than

t 3

antigen.

Anti-My-10 appears to label the hematopoietic progen-
itor ceill subset more specificaily than any previously
described monocional antibody, in that it reacts with the
smallest percent of more mature marrow cells. This an-
tbody has potential utility tn hematopotetic research, in
that it aliows the isolation of a reiatively pure popuiation
of immature hematopotetic cells, inchuding progenttor
cells for hematopotests. in a single step. My-10-posittve
marrow cells may be an appropriate normal contral cell
popuiation to compare with jeukemic blast cells and to
use in studies on the mechaniam of action of cells, fac-
tors, and genes that reguiate hematopoietic cell proiifer-
ation and differentiation. For exampie, the near 100%
recovery of most (n vitro CFC in the My-10-positive mar-
row ceil subpopuiation indicates that My-10-negative ac-
cessory cells do not appear to be necessary for the growth
or differentiation of these progenitor ceils in this system.

Additional definition of the ceil types cantained in the
My-10-positive marrow ceil population is in progress.
These studies wiil determine the utility of this antibody
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for ciinical research studies such as the asseasment of
progenitor cell numbers in patients with apiastic anemia.
and potentially, the transplantation of hematopoietic
stem cell-enriched, mature lymphocyte-depleted cell pop-
ulations in human bone marrow transpiantauon.
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