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ASSURANCE/CERTIFICATION/DECLARATION |
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Antigenic Analysis of Hematcpoiesis
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Curt [. Civin, ¥.D.
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FACILITIES NOT UNGER CIRECT CONTROL OF THE APPLICANT CR OFFERING INSTITUTION.
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AGCCORDANCE WITH THE AEQUIAEMENTS OF THE Coss of Feasrs Requisnons on Arowenon of Humen Subrecw (45 CFR 461
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nOM Or UDOR AELTTRL Of € wETver. YO cermificsnon Pl be conaarred scorpiepie winl DuR ITEIemen! ACI deen FrTrIved.

INVESTIGATIONAL NEW ORUG CERTIFICATION
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FOLLOWING REPOART 'S REQUESTED WHEN APPLICASBLE.
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semcIPaL INVISTICATOR/PROGRAN DiggCTOR: SuTT [, Civia, M.D.

DETACH ANO CL1P TO THE SIGNED PAGCE PAGE OF THE APPLICATION

PERSONAL DATA ON
PRINCIPAL INYESTIGATOR/PROGRAM DIRECTOR

The Public Heaith Service has o continuing commimmant te menitering the sserenien of it1 review end
Gwerd procestes 10 deMCI-ana deel 0DPMIENETeiy withesny iNSTENCES of reei or epperent inequities
wifth reepect 10 g0, 182, rece, or EMAICiTy of the prepesed principei invesn gater/ progrem directer,

To pravide the PHS with the informatien it needs for this impertent tesk, the principel invessigerer/
pregrom director 18 requested 1o compicte me form beiew end eTIeCh ¢ tingie capy o e tigned fece
page of the oopiicenon,

Upen recmpt and essignment of the eoplication by the PHS, this ferm wiil be éerched frem the sesiice-
tione it wiil NOT be euplicsred oné will NOT be ¢ port ¢f the review gprecess. Dem wiil be confidential,
ond will be meinreines in Privecy Act recors sysrem 39.250038, “Geanrs: WPAC (Grent Conmeer ine
formation).’’ All aneiyses conductes on the éate will repert sqgregere sreristicai findings eniy end will
net identify individueis.

(f you deciine 10 previde this informenon, it will in ne wey sfect consideretion of your epplication.

Your caaperction wiil be appreciered.

Date of Bir: ___5/29/49 Sox: D Femaie @ Maeis

(Man®m/ OavrY eeri

Rece end/or Ethnic Qrigin:

=71 ¥ 1]
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D Mispanic

(2] whire, net of Hispenic enigin

NOTE: The csregery thet mast ciosely rafiects the individuel’s resagnitien in he community sheuid be
used for purpeses of repernng mized reciel end/er swnic erigins, Definitions are en the beck of
form.
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ABSTRACT OF RESEARCH PLAN
Mamé AMO ACDRESS QF APPLICAMT QRGAMIZATICN (Sone oo iten 1 |, soge +/
Johns Hoprins Uoiversiry School cf Medicine
720 Rutland Avenue, 3alti=mere, Maryiane 21208
TITLE OF APPLICATION (Some o irem i, poge 1/
Aptigenic Azalvsis cf Hemaccocoiesis

Mome, 1.1l eng COesrnBent of oii srptessionnt sere enne: CRGEPO N N 70108 E, POQIAAIRG WM Prnaioet [EL 1Y 1 T74 Pregrem Olrecme

-

[ PROIECT NUMSEN
|

Cure I. Civim, M.D. (zrincipal i{zvest:garor), Assistant Prcfesscr cf Oncology & Pediacric
Lyle L. Sensendreaner, ™.D. (co-izvestigatcr), Associate Professor of Omecolegy ¢ Medizine
Lewis C. Strauss, M.0., Tellow i3 Cuncclegy

ASSTRACT CF RESEARCQH PLAN: Coneiseiv ¢0eenos Mo ¢soii SETIGR ¢ 100G NE MB4, AoMe TV Wa engs vee, o
e garenMhe 101811008 ATRIVEY oG e AOELIN s of Mo 9o The " seth to ot it GEI *OVUD 4B § NEBIASY
GRE CEENITIE GRRENPNON o Mo oNen when om 1, NOY X he.) Pa | L {-Nal .

Many cf the cechanisms of self-ceneval & diffarentistion of hemacopoiescic precursor
cells, ilacluding the regulation of these processes, remain to be elucidatad. Ia zany
respects, further detailed experimental analysis of hematopoilesis depends oz the
idencificacicn, isolation, and melecular charactarizagicn of pluripotent and committed
hemacopoistic precursor cells, I=mmologic idencificacicm and study of subsets of
cells has led tc dramacic progress iz understanding other diffarenciating organ systems:
and initial studies (inciuding cur cwmn) reveal impressive hetercgeneity of myeleid cell |
surfaces that should allov manipulation by {mmunologic probes. We propose further
development. and use of myrine and human aonoclonal antibodies, specifically dirscted
against small subsats of myeloid calls,co approach the idencification and isalation of
human heastcpoietic precursor cells. Several collactively umique approaches to antibody !
development and characterizatics will be employed. Resuizing antibodiss vill be used
to isolate pracurser calls, and 2o study hematopoiasis iz aodel systems. This work
might have eventual broad applicatien for the undarstandisg, diagnosis and treammenc
of leukemia and aplastic anemia in =an.

CABORATORY amimals iNvVOL YED. | by o i} nene, s90%e '‘aene’’

Mice JHo%x17G
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1. Civin et al, 1981

2. Mirro et al, 1981 (preprint)

3. Marie et al, 1981a (preprint)

4, Marie et al, 1981d (preprint)

§5. Sieber et al, 1981 (qalley proof)

6. Tatsumi et al, 1981 (abstract)

7. Civin at al, 1976

8. Garver and Sensanbrenner, 1980 (abstract)
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SECTION | ‘connnuss)
SUMMARY OF PROPOSED WORK A 32318-02
xEY PROFESSIONAL PERSONNEL ENGAGED ON PROJECT
waME j PASITION TITLE CEPARTMENT ANO OAGANIZATICN
Curt I. Civiz, M.D. Pl - Asst. Prof., Omncel. aad i Johns Hopkins Oncology Ce
Padiace. Johns Hopkins Undiversity
Lyle L. Sensenbreaszar, M.D. Co I - Assoc. Prof., Cmeol. and School of Madiciae
Mad. "
Lawis C. Strauss, M.D. lnaeTuctoT Oncocl. and Pediazr. - "
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Our general goal is to use specific anti-progenictor call soncclonal antibodias co
dissect human hematopoietic differentiacicn. In Year 2 of this grant, wve vill continue
to derive incressingly specific zurise anti-human progenitor cell sonoclomal angi-
bodies, using aice immmized with (1) myeloid leukamis cell liznes or (2) progesizor
cell-enriched fractiocns of normal human marrov cails. We will tast these wonoclomal
antibodies for binding to an array of (in vitro) colemy-forming calls. Using Lzmune
adhersncs tachniques with the antibodies exhibicing the highest degree of specificity
for early myeloid csll surface differenciacion antigens (such as aati-My-i0, an asti-
body ve have alraady daveloped), ve will isolata small, progenitorerich human marrev
cell populacions. We vill study che sorphology, <ytochemistry, antigeaic phenotype,
and call cycle phase of these cells. Fimally, wa vill examins the changes iz these

calls aftar stimulacion by exposure to soluble factors and othar (possible ragulacory)
cell typas.

L7 AN BN o,
VERTESRATE ANIMALS INVOLVED CNO D YES 1 “YES." wenuty Dy comwmen news ong vaseniws Svamet.  Micg., We will
also mska very liaited uss of marrov calls from a fev othar specias (iacluding varicus

Tizates, if possible) that are being sacrificed by cther investigators £Or othar purpose
e will notify NIH {f this use beco=es subgeanrial
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S. Tatsumi. L.. Sugimoco. T.. Minsto, K. Sagawa. K.. Civip, C.I.. Zarly. A.,
Preisler. B.. Hendersoz. I., snd Mizowada, J. Heterogeneity of AML aad
ML 3lasts as Determined by Multiple Momoclonal Antidodies. Proc. Am.
Soc. Clin. Omeecl. 1: 137, 1982.

6. Civim. C.Il.. Strauss., L.C.. Brovall, C. and Shaper. J.H.
Characterizatioe of Your Momcaeclctal Antibdodiaes Reactive with Sumas Marrow
Subsets. Blood 50(5): 95a. 1982.

7. Vaughan. W.P.. Strauss, L.C.. Burke. P.J.., Skubitz. K.M.. Schwartz. J.Z..
Rarp. J.Z.. and Clvin. C.I. Surface Markar Phasotype (SMP) Predicts
Response to Therapy 42 Acuts Nom-Lymwphocytic Leukesmia (ANLL). Amer. Soc.
Clin. Oneol., la press. 1981.

8. Strauss. L.C.. Vlu‘hm. W.P.. Schwartz. J ¥ m. ’QJ.- uﬂ. J-to. and
Civia, C.I. Surfaces Markar Phemocype (SMP) and Blast Morphology ia Acute
Nea-Lymphocytic Laukemia (ANLL). Amar. Fed. Clin. Ras.. la prass.-198].

9. Strauss. L.C.. Stuart. R.K., and Civia, C.1. Antigenic Analysis of
Hematopoiesis. Amer. Assoc. Cancer Res. 23: 266, [982.

10. Ctvia, C.I., B3rovail. C.. Strauss, L.C.. Schwarts, J.7., and Shaper, J.H.
Call Surfacs Anctigens Defized by PFour Momoclomal Aantidodies Raised Against
RG-la Calls. Hybridowa 2: 123a. 1983.

Repore:
l. Gereral Sciemcific Goals

Uachanged from original grant propoesal.

Z. Concise Descripticn of Yeaar | Rlasults

(Keysd to Experimental Design and Specific Aims Sesctions of Initial Grant)

(1) Develovwant of moncclonsl sntidodies (Medb) directed against immacurs
human syeioid cells.

(la) Murine MeAb raised to human wyeloid leukemis call lines end
aature grasulocytas:

Ve showed that anci-My—i, the first aaci-bumas gramulocytic
ceallespecific Meadb (vhich reacted specifically with neucrophils
aod sll sorphologically=defined nautrephilic precursor cells) did
oot bind to gramulocyta/macrophage colomy-forming calls (C¥C-GM),
though 4t rescognized leukemic cell lines and blast cells from
patisacs (Strauss ec. al., 1983). Thus, My-i does not appesr To
bes a hematopoistic progenitor cell smcigen. A cumber of Medd
with similar specificity have besn reported (Perussia et. al.,
1982; Fnapp, 1982; Skubitz ac. al, 19831). Ue showed that of 17
additional IgM anci-neutrophil McAd that we obtained, all
recognised an oligossccharide epitope comtained specifically ia
Lacco=N=fucopentasose III (Huang et. al, 1983). Surprisingly,
this issunodominant satiges is also expressed in cormal and
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aaligoane human lung and {ntescizal tissue and i3 the
stage-specific embryenic antigen, SSEA-I (Huang ec. al, 1983).

The anti-zeutrophil MeAb, ARN-i-3, 7 and 8. wers studied {2
similar fashion (Strauss et. al., 1983). AEN-l-3 recognize the
My=!{ epitope. but on glycoprotsins as vell as glycelipids
(Skubizz et. al., [983). The AEN-7 IgG, Mecdb recognizes all
granular leukocytss (neucrophils. basoplils. eosinophils. and
monocytas) and binds to about 753 of CYC-GM (revealing pravicusly
undescribed hactarcgenity of CYC-GM). The AHN-8 IgC, Mead (s
ualque {2 {235 specificity for nsutrophlls beyoed :hx
setazyelocyts stage of maturaction.

Ve have Talsed ocher Mcdb against myeloid cell lines. and
characzarizaticn of these {8 progressing. Aati=My=iO=~i3, 4
anci-¥G-ls McAb selactad for binding to the KG~la (undiffaren=
tiated leukemia) csll lime. but oot to macurs gramulocytes,
appear particulariy laterestiag (Civiz et. al., 1983) as
candidate anti-progenmitor csll MeAb. QOf thase & eonocliomal
satibodies, anti~My=i0 has the most zarrow csllular specificity.
It binds to KG~-ia and KG~-l cslls., but not to occher lywphoid or
uyeloid cell lises or to cormal human blood cslls. Ounly
approxizacaly 32 of normal buman marrov calls bind this antibody.
This My=10-positive marrow call population {includes morphologi-
cally {mmature blast forms of sany lizsages. Our data usiag
ismmee adherence (“panaing”) techmniques indicats that My=-i0 is
exprassed ou all CIC~GM. In additiom, the My=i0=positive marrow
cell populacion is highly eamriched iz tarmisal decxynucleotidyl
transferase-positive calls. Zarly results suggest that erythroid
burst-foraing uuits (BFU-Z) are also My-iO-positive, but
definizive experiments with erytiroid and multipocteat (CYU-GIMM)
progenitors are in progress. Work in progress will fully
charactarize the cellular distribution of the My-i0 antigea. but
it (s alresdy clesr that My=i0 is unigue {n its expression on
csll surfaces of hamatopoietic pregenitors, but not on maturs
uyeloid cells ohgay lineage. Using vectorial call surfacs
labelling with 1 and immunoprecipitation or Wastsrz blotting,
ve have established that tha My=10 anciges is a call msmbrane
protain of approximactely 115 kD. Our pralismicary data also
indicate that CYU-GM express My~-l] and My-i3l, but zot My=il.
My=il has s apparesnt Mr of approximately 230 kD.

(1) Muride McAd raised to progenitor—esriched marrow cell populations:

We have hyper-immunized sica with My-i-segative normal human
sarrov cells (which ara 2-5~fo0ld eariched for CFC-GM), obtaized
by treatment of plastic-nonadherent marrow cells with anti-My-i
acd complesent thes rscovery of residual whole viable cells by
density gradient cantrifugation. Ia cona fusion, we idancified an
I“z. MeAb that, by indirsct immunofluorescencs, dinds to 1-10X
of cormal msrrov cells, but not to mature neucrophils,
lywmphocytas, momocytss, or red calls.
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Ve have recantly byperimmunized sice vitk My-iO-positive
sormal human marrov cslls (obtained by psaming; 3=30-fold
eariched for CPC~GM) and are preparing o derive Medid from these
mice, We will scrsen ths hybridomas for binding to subsacs of
My=i0-positive calls.

(le) Davelooment of human anci-progesitor MeaAb:

) This work has been postponed mmcil techmigues for produccion
of human McAb are perfecced.

(2) Meab bindiag to colony-formiag csils:

A8 described above, candidats anti-progenitor cell Mcid, such as
anti-My=10~13, are beicy tasced for bimiing to defined colony-forming
waits. Ioterssting preliminary exparimants suggest that the
“pre=(CFC-Qe" (a8 defined iz “comcinuous” human Barrov culcure)
cxpressas My=i0,

(3) lsolation and study of hematppoiatic progenitor cells:

Using complement-sediated cytotoxicity, combined with demsity
gradient csnctrifugation, panning, sod fluorsscence~sccivacted call
sorting with the appropriace McAdb, we can graatly emrich for CYC-GM
and otbar morpbologic blast cells. VUe bave begun to study these
immaturs cell populatioms. Yor sxzmple, preiiminsry sxperiments using
propidium iodide staining of nuclei indicate a diffsrence in DEA
couteat batween My=i0~positive and -negacive marrovw call populsciocus.

References:

l.

2.

3.

4.

50
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ou Buman Harrow Calls and Leukemtic Call Linas. BRlood, In prese, 1981.

Peruseia, 3., Trinchieri, GC., Letman, D., Jmmkiewics, J., lLang, 3.,
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Surface Antigens on imman Myelomonmocyvic Calls. 3Blood 59: 382, 1982,
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6l: 19, 1983, ‘
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6. Strauss. L.C.. Skubitz. K.M.. August. J.T.. 8nd Civim. C.I. Antigenic
Analysis of Rematopoiesis: III. Exprassion of Human Neutrophil
Antigens on Kormal and Leukemic Marrow Calls. Submicced, 1983,

7. Civin, C.I., Brovall, C., Strauss, L.C.. Schwarrz, J.T7.. and Shaper,
J.8. Aszigenic Analysis of Hematopoiasis II. Call Surface Antigans
Defined by Your Momoclomal Antibodies Raised Against KG-ls Calls.
Sybmicted, 1983.

Specific Obisecives for the Coming Year (Yesar 2)

(1) Continusd MeAb develcvment:

(la) Murize MeAb raised to humsas wyveloid leukemia csll lines and
aAature granculocytas:

We have raisad new murine McAb against tha K~%62 cell-line
and agaizst magturs granulocytas and red calls (tha lactar two
sets of McAb as parts of otler projects). Ve vill test the sost
aovel of these for marrov csll resccivity, giving peierity te
McAd which detect protein antigens. We have hyperissunizad fresh
aice with tha KG-ia, X~-562. and HEL cell linss, raspectively, and
we vill develop McAd from chesa mice, usiag scrseniag stratagiss
designed to selact IgC MeAd dirscted against ilmmacure
hematopoietic calls. In separats, but relatad projects, wve will
charscterize the ancigeas rscognized by these sntigens, using
biochemical mathods.

(1») Murine MeAdb raised to progenitor—enriched marrow cell povulations:

We will study the cellular specificity of the I¢<:2 MeAd
raised to My-i-uagative normal human sarrow cslls (see $ection
2 (1b) above). Ve will probably not., however, use the aice
{msunized with My-l-uegative marrow calls. sincs wve cow have
availabdle mice hyperimmunized with i{mmacure sormal syeloid cells
iz wore pure form ({.a.. My=i0=-positiva cells, vhich are mare
enriched for CFC-GM). TFrom thase lattar mice, we will develop
and select MeAb which specifically bind to subsets of
My=-i0=-poaitive marrov cells. ¥e have developed a mathod to tast
for binding to tha small oumbers of avatlable My=iO=positive
sarrow cslls, using cytoecentrifuged, gencly=fixed (0.5X
paraformaldehyde) calls obtained by jaaning as targets;
1gG~secracing hybridomas will be tested for binding to
My=i0-positive normal msartov cslls using s bdiotizmylated
proctein~A/FITC~ or enszyme-iabelled avidin system for sensitive
detsction (anti=My=10 Meab (an I1gG,] bound to tha cells will aoc
be detscted by protein A at pd 7.4). Ia addition, wa cas screem
by flow cytometry and sslect McAb that reset with <102 of whole
aarrov and no My=i0-negacive cells. Por che immedists future, ve
vill iguere progenitors that say be My-i0-nsgative and
concantrate on subdividing the My=iO=positive progeaitor—rich
calls. Ve feel that this schems of lmmunizing and screening
using cormal sarrow progenitors bas sufficient potencial for
obtaining extTemsly progecitor—specific Medd to justify the such
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gTeater effort raquirad, cowpared to tha sbove approach usisg
¢ell lines. Howwver, both approaches will ba sttempted
concurrantly, siscs the approach of using call lizes has alrsady
yielded valuable McaAd (sas above).

(le)} Develooment of hman anti-orogeaitor Medb:

Since major contributions can be made to the study of
hemacopoiasis by devalopment of appropriately specific murine
McAb, a procsss vhich is nov routize iz our bands, we will
continue 0 exploit murice McAb. We will swait tschnicsl
i{mprovements 12 mathodology for productios of bmman Medd.

(2) McAb bipding to colomy=forming calls:

Candidate anti-progeniter call MeAd will be tasted for dindiag to
as maty types of seasursble colocay~forming cells as possidle. S$Since
thess are surinse mti-tuman McAb, human colony=forming cslls have
highast priority. Until recently, we tasted MeAd only for binding to
hhuman CFC-QM. using a soft agar/human placenta conditicned medium
systes. 'In additicn, we are now (i) tasting bumen CPC-GXM using
sethylcsllulcese culturas and othear sourcas of cslomy=stimmlating
fasccor, (11) tasciag buman BYU-Z, CYU-Z, and CYU~GEMM using several
sathods, (411) tssting “pre=CYU-G{" in “costioucus® bumsn sarrow
cultures, and (iv) axploring assays for othar progeanttors and in other
species (vhers rscoustitution erperiments could be dome).

Ve ars especially intarested in the multilinsage colonies

described by Dr. M. Ogaswn (Rxp. ¥emactol. 10 (Sappl): 186, 1982;

Dr. Ogawa has kindly offersd to taach us his sathodology, and (2
saveral veeks, Dr. L. Strauss will spend a sufficient amount tims ia
Dr. Ogawa's laboratory %o learn these mathods). Ia essence, Dr.
Ogava's cuitures coatain colonles of all the wmyeloid lissages and
large mmbers of “aized” colonies; our routins use of thase culturss
aight supplant the use of several cultures to test each committed CIC
separately, and would at the esmm time allow testing of the preasumed
eariier progenitor calls that give rise to mizad colontes. Thus, ta
Year 2, va will expand the rapertoire of CFC testad for Medd binding.

(3) Isclation and o of hematopoietic enitor calls:

Ia f{solating aatigen—positive versus —uagstive aarrow calls, we
have found that tha panming tschnique fits cur needs very well. Ve
will contizue to use this method, along with complemsnt—medisted
cytotoxicity (vhere posaible), to screen initially for sarrow call
bindiag by ocur MeAb. rlow cytomatry and fluorsscence—sctivated cell

sorcing will be used to ask questiocns ralated to quantitative satigen
exprassion.

Medb isolated. progenitor—rich cells (e.g.. My-iO~positive sarTow
calls) will be evaluated for: -

(a) cycomorphology and cytochemistry,
(b) ctarminal deoxynueclsotidyl transferase comtsat,
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(e¢) expressicn of other satigens (defised by other Medb),
(d) DA content by flow cytomecry (csll cycle phase)

Ve will place the progenitor—rich calls {826 liquid culure, sud
evaluate them over time by the sbove paraseters, vith ancdwighout the
additica of various factors or call types. e¢.§.

(a) colony=scimulazing factor

() erythropoistin

(e} burst-promoting factor

(d) balper T-cslls

(e) cytotoxic/suppressor T-cslls

(f) grasulocytss

(g) lactoferriz

(k) endotoxin

(1) drugs which affect adanmyl cyclase activity
(3) MeAd and purified anctigens

4. Bumao Subiects
Unchanged from original grant proposal.
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