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Cell Processing: Selection and Expansion I
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PRESENCE OF BETA 1 INTEGRINS PREVENTS APOFTOSIS AND
PROMOQTES DNA SYNTHESIS OF CD3+ SELECTED (EARLY) BUT
NOT UNFRACTIONATED (LATI) EEMATOPOIETIC CELLS IN
STROMAL CULTURES. M W.l Wing', R_Champlin, and AR,
Daissem~vs U.T. M.D. Anderson Cancer Cznter, Houston, TX and the
Yale Unversity School of Medicize, New Haven, CT.

Early hematopoietic precursor ssils (HPC) require interaction with
stromal cails (SC) and extraceiiviar mazmix protein (ECMP) ligands to
survive i in viro culture. As these sematopoietic precursor ceils mature,
or becorme geopiastc, they lose tsir dezeadency of these interactions
and bessme free to circulate in the Yiocdsteam. We studied the effects
of monocional antibodies to susfass cytoadhesion molecules on the
binding. DNA synthesis and survival of easly and later HPC cells grown
on SC. & monoclonal antibody for ke alpka 4 bewa 1 (A4B1) integrin
receptor szmatically reduced the sinding and DNA synthesis of CD34
selected (immarur=) but not unSestionated (manre) HPC, and aiso
increassd the percentage of cells uadergoing 2poprosis fom 12 to aver
$0% in ¢seudnures of these CD34 seiscted coils with SC. Additon of the
soluble VCAM-1 ligand, which bizds to the A+B1 vector, also produced
the sams 2Zece, showing that the A-81 integria receptor was functional.
Addition of the VCAM-1 monoclozal antbocy to these cocultures had
the same ==t showing that the VCAM-] ligand engages the A4B1
receptor for this apoptosis rescue fiedon. AML cells were not sensitive
to this apoptosis rescue functicn, aor wess marure normal cefls.
Measuremeat of the level of the A+B1 recepior on immarurs and mature
hematopoizic cells showed that his loss of dependency on SC for
binding was not due to downreguiztion of the recepror levels. This
suggests that a functional change in the A431 receptor occurs during
hematopaisde differentiation, and Ji=ing the evoludon of AML. These
results may [ead to methods of conmolling the siurvival of thase early cells
for in vizro expansion and growth.
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Regulation of Gene Expression: Myeloid Cells

175 ' 1754

EVALUATION OF DENDRIT:C CELL (DC) LINEAGE

" COMMITMENT OF HUMAN CD 3+° CELLS WITH DC-SPECTFIC
mAb CMRF-44. T Monji* M3 Rehse,® Grant Risdon® I.C
Keenan and K_Auditore-Hargraaves® CellPro, Inc., 22315 26th Ave.
SZ Botheil, WAL :

CD 34" haematopoietic stem zeils were isolated from mobilized
leukapherssis products by using CEPRATE SC stem cell concentrarion
system, foilowed by deplesion of contzminating macrophages’monocytes
by using CD14 magnetic beads. CD34 ceils were thea incubated in the
presence of GM-CSF alone or GM-CSF plus TNF-alpha in the medium
suppiemenced with 10% FC$, and their mamuration into DC was
followed by Sow cytometry using mib CMRS 34, which recognizes a
DC.speciic diferemtiation Ag.  Feilowing 3-day incubation in the
presence of GM-CSF plus TNF-alzza, CD3<*™™, but not CD34™,
population quickly acquires CMRFS4 A3 expression forming
CD34™PCMRF 4™ population. Tiese double positive cails, which
represenzes approximately 40% of e toral population, thea gradually
lost CD3+4 expression by day 8§, resulting in non-adhersmt CD34-
CMBF44'COLY cells. Incubation ¢f CD3+" cells in the absence of
cyrokines or in the presence of GM-CSF alone did not induce the
expression of CMRF-44 Ag in CD34" cells. CMRF--" cells also
expressed high levels of surface class II molecules. Consisteat with the
maturation of CD34” ceils into DC surface prenotypes, incubadon of
CD34" cells in the presence of GM-CSF plus TNF-alpks also induced
changes in their cellular morphology and functional actvides. After
incubation with GM-CSF plus TNF-alpha for § days, small, blast-like
CD34° cells acquired characteristic DC appearance: large, ireguiar-
shaped cells with abundant cellular projections and irregular-shaped
auclei. These ceils were extremely stimulatory in primary MLR when
compared with CD34° cells before incubation or with CD34” cells after
incubation in the absence of cytokines. Abilities of these CMREF-$4°
ceils 1o preseat Ags and their sucfice shenotypes wch s the expression
of accessory moiecules are currently uader investigation. The ability to
geaerate DC by culturing stem cells ex vivo may led to
immunotherapeutic applications of thesa ceils.
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Cell Processing: Selection and Expansion I
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KINETICS OF LONG TERM BONE MARROW CULTURE-INITIATING
CELL (LTCIC) AMPLIFICATION DURING CULTLURE OF CD3s
BLOOD PROGENITOR CELLS (BPC) AT A CLINICAL SCALE. D,
m. ! \&'inlsls"n e C’Itn: - g s-l-"lz'. w linzg'n B :1“.;:mll R
and R__Hanschier. Expenimental Hematolagy Group. Department of
Hematology and Oncnlogy. University Medical Center, Freiburg, Germany.

Results from animal studies indicate that bach short tetm and lung term
hematogoietic reconstitution from buse marrow aplasia are mediated oaly
by 3 sl subsat of very primidve progemutors. These czils shouid therefore
be maiz:zined or. opumally. amplified in 2x vivo cultured transpiants. [a this
study. SPC from cancer patients mobilized by combination chemotherapy
and G-CSF were 2nriched for CD34- cells by immunoaffinity selecton and
subseguaatly culrured in serum fra2 medium at 379C for [+ Jays. Cultures
were surplemented with 100 ng/mi ch SCF. 100 ng/ml (L3 ind in additon
either FLT3 Ligand (FL) at 300 ag:aml. or IL-6 (100 ag/mi). Smail scale
experimaats (3 x 10E$ CD34+ calls in wreal, n=6) were cultured 1n | ml
culturss. clinical scaie cuiturzs (3 x 10ET CD3<= calis in towal. asl) in 100
@l flask sultures with no fezding. Ex vivo sxpanded cells were analyzed for
LTCIC :zontent by seeding on Dexier type preformed irradiated allogeneic
stroma using limiting dilution into 20 to 25 100ul ceplicate cultures per
dilution st2p and readout on day 42 (Pemengei] et al, Blood 34, 3633). Time
course 1nalysis of LTCIC during ex vivu culture of CD33- cells in the
presencs of SCF, [L-3 and FL revealad an initial decline of LTCIC (0 values
of oae turd of input LTCIC by day 2 of ex vivo expansion. concomitant
with a2 dacline in the number of granuiccyte-macrophage coluny forming
cells (GM-CFC) and total nucleated cells (TNC). Subsequeaty, LTCIC
expancad by a factor of 7.3 w 26 in small scaie cultures by day 10t 14. In
clinical scale cultures, LTCICs amplified 6.9 and 9.5 fold, teaching platean
levels yztween days 6 and § after inidadon. and declined to input values by
day 100 14, In parallel, from day 2 to day 10. GM-CFC expanded 82 fold
and TNC 27 fold in the clinical scale cultures. Paralle! clinical scale cultures
using SC7, IL.3 and [L-§ revealed a1 similar ume course of LTCIC. GM-CFC
and TNC. however the absolute numbers of LTCIC generated was 3 fold
lower thig ia SCF, IL-3 and FL supplemented cultures. These dara indicate
that arcqlification of LTCIC for wansplantation purposes i3 feasable = large
scale. However, depending on the cytokines used, up 10 two thirds of input -
LTCIC may be lost within the first 48 hours of ex vivo expansion and only a
subfracuon therafore contributes o the expanded LTCIC.
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Cell Processing: Selection and Expansion I
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SETLENTIAL CC34« AND C& CELL SELECTICN  FROM
. LEUKARHESEZSIS CCMPCNEMTS. L. Mane M, Zaaee*, JF Caey* KC,
Anderscn Tara-Farter Cancar Insuhue. Marvarg Mesical Schcst, 2aston, MA
Allogare:c zenpheral bicod 2-agsrusr smil (FS2C) transiusicns rasicra
neMatcecies.s altar myeicatiate Narsy. ang aliczeneic donor 'yrmohocyte
intustans ‘T Nave Seen sncwn 13 2rIIuce 4 gran-varsus-leuxe™:a etfect.
CO34- cai 3nrcteg cam:crc.—.:s resinshiuie herratocciesis as facdly as
unsaigcies ~S2Cs, while CO4= T lymsrscyies have Saen imgticaisd in the
painogenes:s = he graft-versus ‘suke™a aflact. We tesied the ‘;wbrﬂty of
secuenual 2.acton of CD34- anz CU&= o3l anricmad fracions r=: ~ aliquots
of five autc's3ous leukacnerasis c..r----ms Al panents hac received
GCSF with =r withoyt shamotnerasy fof S3FC maziization, CO34- ceilg were
seieciec ‘12 2 median 8.0 x 10¢ moncruciaar seils using e CailF-2 (Bothed,
WA} Cagcrazs LC cail segarsscn systam. Without washing or other
manicuiatcs. 2 cals inthe CC3< des.#:32 fraczen (mecian 4.3x10° range
0.8-10.0x1¢" ‘vere then incuca:sd wes ‘e agoroonate anribociss for C04
sslecticn ar7 23ssed Rroueh 3 s303rs LC esiume.

Start fraction | CO034 ennched | CO34 depleted®”
purity (%1 Pyrity (%) Purity (%)
€033 120100 | 2950 =255 11310.1-52
CO3__ 132 0.9-82.3) | >3 (€333 3.2 10.7-80.31
C D4 ~.3.2.3-70.0} 0.4(0.2-2.5) §.1 (0.0-39. 2
[~1-¥] 2.3 10.7-12.3) 5.110.2-.3) 2.5 10.2-12.0:
NKH1 12350838 1010.212 3.1 710:3.5
‘CQJ enriched | CO4 enriched | CD4 enriched
Purity (%) Yield () Cell _number (x10‘)
TWecC 9.3 (7.5-28.2)
'C034 (131 (0.0-1.8 3.1 (o.c-z.ﬂ __19.0(0.00.3
[CD3 1333 (897-97.3) | 479 (0.3-1c9.31 [ 8.3 (52-24.51
[CO4__ 1220 (76,7-97.2) | 357 (18.3-58.0) {88 (17.2-23.5)
[~} | 3.7 (0.4-4,1) 4.3 (0.39.4) Q.1 (0.1-0.3)
NKHT | 2. : {Q.1-5.0) Q.3 (0.C-4.4) 0.1 (0.0-0.3)
*All values a-3 median (rar e) *Stare rractien for CO4 seiecton

Thig study csmonstrates that high purity CO3<- cails and CD4+ cail anriched
fracticns ca~ e isclated sscuertaly rem leukagheresis comgonents. In
addition, CC8=- lymghocytes, imclicais? in grait-versus-host distase, are
depisted in ‘& course of both pasitive sslection procadurss. This approach
cauld” decreisa the number of danes precacures Dy providing separate
CD34+ and CO4» enriched pezulations ‘or PSPC transplantaten and donor
lymphocyte irfusion from the same leuxazheresis ccmeonent.
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A MULTI-CENTER PHASE I TRIAL CF CD-3d= PERIPHERAL BLOOD STEM
C=LLS 1283C) AND HIGH DOSE CYCLOPHOSPHAMIDE (CY). VP-16,
CARBCALATIN (C3) AND TOTA. 30DY IRRADIATION (TBD) FOR
RECURSENT NON-HODGKIN'S L:MPHOMA (NHL). T Shay [ 2a=~v R
Beawn 3_Vangvich | Wiley D Zuod - Didecein B Dapee ¥ Clynn® ang ¢
Jazaks® UNC School of Medicire, Chazei Hill, NC (TS.JW,BP), 3owman Gy
School of Medicine, Winston Salem, NC 2.DK) Washingroa Unsvessity School of
Medicize, Su Lous, MO (R2.UD), Mez:zal Callege of Virginia. Richmond, VA
(SY)and ‘Cail-Pro, Inc. Bothell, WA (KC.CD.

Higa-2ase therapy with PBSC suzpo for recurrent NHL is curative for a
proporzcn of patents. Despite Uus weatmeat 50% or more of such pauents seiapse,
necessiunsg the development of mare &Tssuve candilonng regunens and. pessibly,
mathods 3¢ P3SC selection and rumer ssil purging. Thus repon desenbes an '

inensive eaument regimen that includes Sy 6 ym YP-16 1.8 z('u, Chi glm

and T2! 1270 cGy with CD-34 seleszed 333C using the CEPRATE? SC Siem Cell
Canceatrazon Sysiemt All dut 2 pavesss coderweat PBSC mobilization with € 2.9

;m’ Praiusone 100 mg/d x 4 and C-C3F [0 ug'kgd. Up 0 6 coilections were

permited @3 cotain 2 auaimum of 2 ¢ 15° selested (post-processing) ceilskg for
rexnfusiod Unprocessed reserve PESC o mammow were aiso obtained. 50 patients
with low (28), intermediate (22), or 3 grade (3) NHL wess enrolled &t 4
instinuis s seaween $-95 and 7-96. .\(c.:... 1g¢ was §3, ¥ prior regimens, 2, (range,
16). and :§ ms hod marrow inveiveme=. 31 puha\ebeeamnblhzetrecewedm

condiucr-g regimen, and were infused 41t 3 mecian of 3.86 x 108 CD-34 cells/kg.
17 pts (34%9) did not proceed with czrdizaning and were inevaluadie due to poor
mebilizx=on and CD-34 yields less thaz = x 10%kg. One pr was unabie to recsive
T8I, but mobilized adequately and :s svaiuable for engrafument with a non-TB{
regimen 124 one pauent with 2 low caniia: gection fraction did not Hroceed with this
regimen The good and poer Mobilizess we-e not significantly different (unpaire
d t-test) in amoum of prior chemotiemzy or XRT. ags. incideace of marrow
involveszxr, or histology. Serious toxisises inciuded 2 treatment refated pulmonary
deaths (ARDS. alveolar hemarrhage!, ane grade ¢ sepsis syndrome. and ane culture
negative szpte death which ocsurrest after “eutrophit engrafunent in a man who was
discharsed and readmitted 52 days post wansplant.  All patients reegvered adequais
neugrophil sounts (median {1 days to ANC>500, range 9-20), and all but two
recoversd plaelets to > 20,000 (median 23 days, raage 10-153). These I pauents
recsived 1aprocessed PBSC or bask-uy marrow 90 and 154 days post initial
reinfusiea. Four prs required more ¢z 0 days o achieve plateiet counts >
20.000/ul. A Spearman rank earreiation 27 .06 was sbserved berween the # of infused
CD-34 :ells and plateler recovery. With 2 median follow-up of § months. 3 pts have
progressed and 25 of 31 remain pregesusicn-fres. This approach is feasibie in the
- majority of ;13 with NHL, including tase »ith extensive prior therapy and marrow
mvohe:'.-:x. Mobilization is dufisuds (2 3p to a2 third of patieats, however, and
delayed ;lateler recovery can be seen Zes3i:= ifusion of adequate #s of CD-34 cells
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Clinical Transplantation: Engraftiment, Chimerism and Immune Reconstruction
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HIGH FREQUENCY OF COMPLETE DONOR CHIMERISM
FOLLOWING ALLOGENEIC TRANSPLANTATION OF
CD34- SELECTED PERIPHERAL BLOOD PROGENITOR
CELLS (ALLO PBPCT/CD34-) [ 3s~zese, A, Ubago-legizyae,
M Lawiasot, C Razman, N, Garfinesst) C \ta=anne "¢ VeCaaal and
EMormemar Dezarment of Hematology. Hosmal Clinic. University of
Barceiona. Spain. !Deparmment of Hemawxcicgy. St James's Hospiaal
Trinity College. Dubiin. Ireland.

Ex vivo T-cell desledon (TCD) of the = Ras bean associated with 2
high ra:2 (up o 30%) of mixed chime Tae dose of manspianted
progeniwcr cells is considered w be an mant facwr in premodng
compiezs denor chimensm in the TCD s . An advantage of G-CSF
mopuizzd PBPC for allogeneic Tanspimnuicn is e high aumber of
progenizor ceils ocuined We have presges studied. using 2 highly
seasigve :eclnigue such as the PCR am 2n of polymorphic shor
undem rzpeats seguences (PCR-STR), © weric smtus in 3 padents
receiving alloPSPCT/CD34- from HLA-Z2nical sizling donors. Eight
patisnzs (3 male) with a median age of 52 vexss (mage, 22.47), with AML
(n=3), ALL (n=l), C¥L (n=2), CLL (a=1}, wnd RAE3t (n=1), were
conditcred with cyclopnosphamice (120 mzc3) and TBI (13 Gy in four
fracdons). The agaeresis product was gasSaly T-ceil depietad by the
immunoadsorpgon avidin-biodr method (Cesrate SC). The median
number of CD3=- cells and CD3* ceils infused was 4.3 x 104kz (range,
1.9-6.9), and 0.5 x 10%kg (range. 0.3-1.0), repecsvely. Molecuiar
analysis of engafmment was dane using PCR-STR in pesipheral blood
samples. Six STRs were analysed: FES, vWTA3L, HUMTHOL, Fl13Al,
CYP19, and ApoAd. The seasicivity for demcing the recipieat cell
populadon was £.0.1%. The follow-up was berwesn § and 13 moaths,
and as less: thres samples after ganspian: wers analysed for each padent
Mixed chimerism was deected in 2 of 8 (23%) padents; these two padents
relapsed at $ and 10 months after Tansplanc, respecdvely. The remaining §
patients show complete donor chimerism and ¢ in clinical remission
a rmaxirrum follow-up of 13 months (range. €-13). These results suggest
that in patieats receiving AlloPBPCT/CD3<- 1 high freguency of complete
donor cimerism is achicved prodabiy beciuse of the high number of
progenior cells administered.
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Autologous Transplantation: Clinical Results
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AUTCLOGOUS TRANSPLANTATION (AT) OF CD34~- PERIPHERAL BLOCD
PROGENITOR CELLS (PSPC) AFTZR DOUBLE (D) HIGH COSE CHEMO-
THERAPY (HDC) ™N MULTIPLS MYSLOMA (MM) IS FOLLOWED 8Y -
SEVERE 'MMUNQDEFICIENCY «!D) AND RIGH PRODUCTION OF INTER.
LEUKIN.S (IL-§) RELATED-C RIACTIVE PROTEIN (CRP) REQUIRING
ADDITIVE IMMUNOTHERAPY «IT. [£_Rossi, 5. Legourfs,® N. Fegueux*
R.X Sun*C Sxbmvar® P Lagwy ° G 2oige* § de Veoog* V. Capdeviiy* 2.V,
Lt 3. Kigia. Hemarology-Oncology. Ui ersicy Hospital, Montpeliier France.

{n MM, HDC with AT compares «¢ sanventional C represents a major advancs
in this disease, with better complets ssszonse (CR) (22 vs £%) and survival (52 vs
12% at § vears, y). With DHDC, CR reachsd $0%% or mors with potential benefit oa
survival. A major problemn of AT is 22 infusion of umor ssils. Dramatic reduction
of furnorai contamination has besm 33uined witk CD5< purification of PBPC. 42
ungraviously reated patieats (pts) wisk advanesd MM (25 males, 19 femaies) were
includes in chis study (30 stages (7L $ sll. 2 sk, ¢ plasma ce!l dyscrasias). 20 pts
under 50 v had DAT and 22 pts bers2en 60-65 y had single (S) AT, ail with CD34
PSPC. All the pts had 3 cvcles of VAD. followed by HD cyciophosphamide (4
g'm?) with G-CSF for mokilization. 1.2 VAD cycles before HDC.melphan (M) HD
(140mg m=Tatal Body lrradiation (T3[:3Cy) for SAT pts. and MHD followed by
2 2ad HDC (MHED~TBI) fr DAT 23. Acwzally, 19 pis ended areatment (~14 in the
next 2 months, m) and were evalus=’s. $x!0° CD33kg (range :$-32x10* CD34kg)
were sollested after mobilization (medianal.§ apheresis (A), range:1-3) for the 2
groups of pts. For optimizing coilesSan, cisulating PB CD34+ cells were checked
every day when pt was in apiasia. Predictive aumber of CD3dw cells in A was
calculared for 2 S-hour period of A (median=$ bioed volumes). A was made 13
soon 13 e predictive number of cnilssizd CD34~ calls was superior to 10.10%g
in 3 A. Purifisation of CD34+ cells was made with CEPRATE columns (CellPro)
and CD34 purity after process rangzd fom §5% to 95% (mean=35.45%) with a
median of 3x10° CD34+ reinfused c=ilt. The log-reduction in AT of wmoral ceils
was 3-3. Hemamologic recovery was 1.3 days for S00 neumrophilsmm’ (7.3 for
MHD, 10.2d for MHD+TBI) and ail the 713 achieved an unoansfused piatelet count
greater han 20x10%1L. Days of hospiniizution ranged from 19.84d for SAT, 19.1d
for MHD/ DAT and 25.4d for MED=T3LDAT. The 2nd AT was mada after
hema:alogic recovery (median=3m Secween the 2 HDCs). § prs (31%) were m CR
(3 in sach group). Very good respease (>90% reduction) was seen in 4 additional
pes. Severs viral infections were obierved for 49 pts after the 2nd AT at median
d3$ with rehospimlization. Circuizing CD4+ csll count was reduced (lower
count=| l.mm’, reaching 100/mm’ aer 120d). CRP peaked at Jdmgpml after the
15t MHD and at 56 mg/mL after the 2ad AT, T c2ll repestoire was evaluated for 11

- pts. at diagnesis and every 3m. showing imporuant variation. ID, high IL-6
production oczuring on tumoral res: Sl disease required (T.
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New Approaches to Gene Transfer/l'herapy
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GENERATION OF NOVEL CZLL SURFACE TRANSMEMBRANE-CONTAINING
SUICTES SUSION GENES: STRUCTURE. FUNCTION AND EXCPRESSION IN
NTH3T3 CZLLS. T CELLS AND T C=LL LINES. A Haaison” 8 Sosdacess M
Sapds®, 24 ] DiPazvig. Washus gton Uaiv School of Madicise, St Louiss MO. 63110,

Tie use of suicide geae (SGi~onuining T czils w conaot GvHD has been
probleseace due t inefficient methods of T caif mansduction, selection of Fanuduesd T
cells and :3 3 lack of informanve animal modal sysiems. Since selecuca of Tansduced T
cells wit zzomycin is extremely inefficiaat sqme investgaors have atempud o co-
express SG's md 2 surfage egiupc ag. Unformpataly, the subsequent selecticns
usually rsquirs sterile cell soruisg, resulting in low yields. [n addition. cellular
expressica af SG and swiace spiopes oftea becomes uncoupled due w ‘promocer
.silencing.’ '8 order to overcome these obstacies we bave construcied a series of fusion
SG's in ¥a:24 the human CD3L extraceiiular and manemembrane domaing Save been
joined in-Zume via 2 17 AA linker © e first (CD34-TK) or second ATG (D4
ATK) of =3V thymudine kinase (TX) and W e first amino acd of E. coli cywsme
deagunase (CD34CDA). Afier ligadon into the LXSN retrovisal vecwor. lugh titer
eccogepis 1d amphowopic packaging exzicts were seaerated and used © gansduce
NTH3TS csiis. as vell s primary T ceils and T ceil lives from both mouse (CTLL-2)
and man . Juskae). Transduction eficienciss in primary Murine and burman T cells anged
berwess *.25%. The extracellulyr domatas of tese fusion SG's are sToagly expressed
on the c2if srface. and cails .xyrewn; Bese fusicn SGs can be seleciad wich high
yield and 7'ty on 3 Cepraa ™ CD34 affinity chromategraphy seis<3on soluma or by
sterile ceil soning, without we aeed for necmycin selecion.

C.ones of mansduced NTH3TS calls telectag for high expression of CD3TK
by FACS lis mpidly in response o Qe prodrug gancyetovir (GCV) (Idsg = § aM).
Cells racsduced with e CD3-CDA fusioa SC's are equally seasitive 1o e killing
effects of SFC (Idsg SO wM). as are calls tansduced with the wild npe E. coli CDAL
Altbough all wree fusion comswucts e swongly exsressed oo de ceil surface of
NIH3T? and T cells, the CD34-ATK coasguct is 100-fold less sensitive o GCV.
Approxiz=ately 0.0001-0.0002% of NIHITI cells oversxpressing CD34-TK
consistead; srvive the effecs of GCV. These resisant cells continue (0 express high
levels of 2 fusioa SG. as detsceed by FACS. The mechanism of resistancs femaing
unimews. [n order to further improve e fuesonal acdvicy of tese fusion $G's, we
have mutaiad the active site of TK in a similar fashion o that previously described
(Black 2 al PNAS, 93: 3525, 1996).

Iz addition to testing these consucts in murine bote marrow wansplant
models we are also attempting © direct the high leve! expression of thess fusion SG's
in the T <2l comparunent of wansgeaic mics using the buman CD2 and human
granzywe 3 T cell targeting vecwes. These mice can hen be used 13 Jonors for both -
syngeseic and allogeneie transplantaton, easnring Wat 100% of the T ceils are
gmlvmmnmwmunnmwsmm:mm
rafficking. efficieacy of prodrug-induced killing and immunologic clesrance of the

_ tusion SG-zxpressing T ceils. The geseration of single fusion &NA:MW
23 both 3 selsctable surface epitcpe ug 18 weil as powest SG's may overcume many of
the obstaclas inbereat in anempung 0 control GvHD via genetic manipuladon and
prodrug-icduced ablation of allegeneic T cells.
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Thrombosis: Predisposing Causes and Cljnijcal Management

628 CELLULAR STUDIES OF LYMPHOCYTES

THE SFFECT OF FLT3 LIGAND ANC/OR C-KIT LIGAND ON
. THE GENERATICN OF CENCRITIC CELLS FROM HUMAN
' COS4* BONE MARROW. S Maragkovsky®, £ Boux’. M,
Willizms. (Intre. by D.E. Wiiliams) Immunex Cerporation,
Sezmie, WA.
Thare is growing interest in generating dendritic cells ex
vivo for use as tumor or infactious dis2ase vaccine adjuvants.
Hewever, the isalation of large numters of functionally mature
dendritic cells has been hampered by their low frequency in
blesd, accessibility of lymgneid orcans and their terminal
state of differentiation. Fit3 ligand (fit2L) is a recently cloned
hemaapaietic grawth facter wnich affacts enriched poputations
of namatopoietic stam and gragenitor cells, whilst having iittle
apgarant affect on mors matura call types. The effacts of fit3L
cemzared to c-kit ligand (c-kitL) on the ex vivo genaration of
funstionally mature candritis salls frem CC34* human bone
marrow precursors was investigated. Functionally mature
denzritic cells can be generated in vitro from CD34* bone
marraw pregenitors after 2 weaks of culture using GM-CSF,
IL-4 and TNF-a. Approximataly §0-70% of the resultant calls
are HLA-DR*, CD86™, with 4C-30% of cells also expressing
CD1a; markers suggestive of the dencritic call lineage. The
adgcition of either fit3L or c-xitL. increasad the total number of
cells abtained with GM-CSF, IL-4 ard TNF-a a further §-7-
foid; whilst the combination of fit3L and c-kitL resuited in a
12-13-fold incraase. The acddition of 3L or c-kitL. did not
significantly affect the percentage HLA-OR*, CD86*, CD1a*
dendritic cells; but did incraased the total number of CDta*
csils 2y 5-fold with fit3L, 6.7-fold with ¢-kitl. and 11-fold when
usad in combinaticn. Dencritic cells generated in the presence
of f:3L and/or ¢-kitl. presented auo-an_tri_?;n as efficiently to
alle-donor T cells or Tetanus Toxoid (TTX) to TTX-specific
autologous T cells as efficiently as dandritic cails expanded
with GM-CSF, IL-4 and TNF-c alone. This suggests that fit3L
can be used in combinaticn with GM-CSF, iL-4 and TNF-a
as well as c-kitL. to generate large numbers of functionally
mature dendritic cells ex vivo.
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TRANSFORMING GROWTH FACTCR (TGF)-BETA | INHIBITS
GROWTH OF MAMMARY CARCINOMA CELLS DURING EX VIVO
CULTURE OF CD34+ CELLS. A, Spvrdonidis* & Carte* D
Behrinzar® R Mertclemang. B _Hagsihlsr Departmeat of
Hematolegv/Oncology, University Medical Center, Freiburg. FRG.

" Althoush the incidence of contaminating mammary carcinoma ceils in
bloud progenitor ceils (BPC) transpiants has besa raported w be lower than
in bone zarow, data from severai groups indicate the preseace of rasidual
malignast cells within autclogous BPC preparations. We assessed the
potenual of TGF-beta | to influence proliferation and survival of mammary -
carcinoma cails in the presence of 1 combination of Interleukin-(IL)-1 betw, °
IL.-3. IL-8, ¢-kit Ligand (KL) and Enthrupoietia (EPQ), which can be used
for ex vivo culture of BPC. Hematopuietc cytekines [L-1 bera IL-3. [L-6.
KL and 2P0 (136KE), added t ths optimal growth megium of MCF-7,
401X, MDA-MB-68, SK-BR-3, T=<7D, MDA-MB-353 and MDA-MB-23{
mammar: carcinoma cell lines reducsd cell growih in &/7 lines over a culture
period of : wesks by 2 median of 6L.59% (ranga, 41.5 - 96.5%). However,.
this effez: was reversible since in 3/5 cell lines that wers subsegquently allowed -
to regrow iag single ceil culturss in optimal growth medium, clones *
reemerge2 from about 80% of cells seeded. If TGF-beta 1 (30 ng/ml) was -
present alone during a 14 day culture period, csll growth was infubdited dy
57% or in 47 cell lines. If both TGF-beta | and 136KE were present, growth
was reduced in 7/7 cell lines by 72% (range, 31 to 97%). Morevver, the
surviving cells displayed a3 more differentiated morphology, with an
decreased nucleus to cytoplasm ratio (5/5 lines). Ia single cell clonogenic
assays sudsequent to exposure 3gainst hematopoiedc growth factors pius
TGF-bets |, only 7% of the surviving MCF-7 cells were able to regrow over
periods of 20 to 30 days. At the same time, TGF-beta | permittzd ex vivo
expansion of colony forming cells granulocyte-macrophage (GM-CFC)
from CD34+ BPC at similar rates as conwrol cultures using 136KE. and
mainteaance of long term dooe marrow culturs initiating ceils (LTCIC) as
assayed by limiting dilution analysis in Dexter type long term bone marrow
cultures. These data indicace that seisction of growth factors during ex vivo -
purging cultures of CD34+~ BPCs may influence the survival clonogenicity, ™
and diffeceatistion status of contaminating breast cancer cells.
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. CLOMPARATIVE ANALYSIS CF COl4+ SELECTED AND CAMPATH
TREATZD BONE MARRCOW (BM). EVALUATICN OF T-CZLlL CONTENT
AND FROGENITOR PROLIFERATIVE POTENTIAL E, Q ares '+ MN
Pazae? M _Comisp¥'A Qahind” -And 0 v _Pamahicn.' 2 Vinsttugon af
Tracsision Sciences and ZThe Rcyal Heseual ‘or Sick Chikren, Brsiet. UK

Cez.2z0n of Tcalls from 8M gra®s reducas the incicance ang seventy of
grat-vasus-hast gisease (GVED) but graRt rejectcn and relacse is
increased. implicating T-Cells in the graft-versus-leukaemia (GVL) effect The
opoma T<call concanmration weien can induce 3 GVL effec: witheut e
devassment of 2 grace 2 acute (3;GVHD in man has nct seen estaciished.
We —2s0ned 2 procadurs hat ssiesiss CO22~ cails mught arovice adeguate
des'sssn of T-iymenccytes ans fesiad fus intiaily using a2 mum-csiymn
syssam (CEPRATE 2 LC, CaiPrs). We svaluated 11 EM sampies rem
nesm3: 2onors ‘clicwing CO34+ cal selectic” and cormparss hese with i
vitre Zampath-1N Mad reated samsies (n=$). The recsvery of CO34« ceils
ard =2 quaiity of he producss was evalvated By measunag e content of
prrm.sie stem celis (LTCIC) and ssmmutag srogeniters (CFU-GM and 3FU.
E} usi=g standard long term and meyicalivicsa assays. T-ce!l Cegletion was
estmaiag using ficw cyismetry and the frazuency of protiferatng T-cails
dersr—ineq using a limuang cilutzn assay (LOA). The reccvery of CClde
cails. CFU-GM, BFU-E and LTCIC wag 53 = 11%, 44 » 12%. 42 » 13% and
136 £ TC% respeciivety in he CCl4+ call enriched zroduct (N=11) as
ccr.-:rv‘ 050 £ 7%, 78 £ 19%, 78 & 18% and 82 » 49% in the Campath
rea:s: samples (nsS). Awysia of CQ:* ceil content suggestad squivaient
Tce'i zzzietions (99.8 = 0.2% in the CO34+ cail enriched ang §3.4 = 1.9% in
the -Cimpath Teated groduct) hewever the LDA confirmed 3 mean
pretifarasve fraquency of 1: 844 for the CO33+ ceil ennched zroduct (n=f)
ang 1: 2702 for the Carmpath reated sampies (n=S). Clinical data ctauned
from 4 unreiated doner (UO) BM harvests precessed on the CEPRATE B SC
sysam compared welt with the latsratcry medel in terms of CO34+ cait
racavery, purity and pregeniter proliferative capacly. With 2 mean Tcel
deztezan of §9.2 = 0.2%. the mean CD3+ cail infusion o recicients was 0.49
20.40 x 10%caliskg. Three of 4 satents developed aGVHD 2grade 2. In
eamzanson, with our standard Tcail decleticn protoest (in vitro Campathe
1M) %0 UO-BMT, of 15 patents (maiched ‘cr age and disease status; mean
CO3« coll content 1.78 = 2.04 x 1Cikg = 1o §8.87 » 2.98% T-cell depieticn)
7 deveisned grade 1 and 1 daveiesed grade 2 aGVHD. The discresancy
betsesn flow cytometne anah-sis and LDA may be due io e continued
deszcszn of Campath-ccated lyrephscytes situer By opscnisation of cails or
the mocuiation of proiifersten which reduces the effecive T-cefl dose. This
may @ important ctinicaily sincs T-csil cepleticn using CO34+ ceil selection
may te'ess effective at resucing e seventy ¢! aGVHO after UD-BMT.
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PAN T-CZLL DEPLETION OF PBSC: ALLOGRAFT ENGINEERING
WTTH THE CEPRATE TCD SYSTEM. G Risdon,*

. LKang® and K. Auditore-Harzregves.* NHI.BXudDmOtTmﬁsm
Medicize, NIH, Bethesda, MD, BMT Unit, Roval Hospital for Sick Childrea,
Bristol, UK, Eberhard-Karls Univ., Tubingen, Germany and CellPro, hn.
Bothed, WA USA. Introduction by T. Keenan,

The CEPRATE TCD® system utilizes a biotinylazad, murine monocional
antibody 0 the pac-T-cell antigen, CD2, and & column cograining 50 ml of
avidin-cosjugated gel w depiezs residual Twcslls from a CD3d+ eariched
product. Tks sysiem runs on the CEPRATE inswrument and adds 45 mizutes
to the teaal processing time. PBSC products obtained by apheresis of sormal,
volunteer dogors mobilized with 7-10 ug G-CSF/kg/day, were used w0 evaluate
the deslesien of CDS-b T-cels. as measured by Sow cvtomssrv. obtained with

Sar “Poxt Post ICD | Cveradl | .
CD34+ | Deplecon
Selection Step
Sten -
Madian # CD:-M- Cens (uo’) 356 7 150 -
{gel1) Te-1115) | (41.370) mﬂﬂ )
Moedian # CD3+ Cails (xlO’) 10352 31 . L9 -
(a=10) " e (3%00- (793 | (0.96-8.2) S
24209
anw-cmno‘ans aotdoos | notdens | 3050 -
(B“) : .. : : (1200- -
. iz_m - i -
Median CD3+ u; Depm . 2.3 0y | 37
[ (mei0) - - 213D | @319 1 ge49

this syscem.  Processing a single apheresis with the CEPRATE TCD system
resulted in 2 stem cell product cootaising 2 median of 2.7x10%kg CD34+ cells
(range 4x10’ - 4«10?@ and a median of 3x10"/kg T-cells (range 1.4x10° -
1.2x10%kg). This represents aq overal] CD34 cell recovery of 44%. -Thus
when procassing 2 apheresis collections, the CEPRATE TCD system yields 2
grat whose T-cell content is below the threshald of clonabls Tecells that leads
to GVHD (1-5x10%kg) yet conmaias large sumbers of CD3+4 cells aecassary 0
override gt rqec.mlﬁﬂun in unrelzted and mismatched zﬂo;u:a:
transplasts. e e .
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DONCR LEUKCCYTE INFUSICNS (CLD PSR THE TREATMENT OF ©
RELAPSZD HEMATOLCGICAL MALGNANCIZES AFTER ALLCGENEC 1
ELUTRIATED BONE MARRCW TRANSPLANTATICN (BMT). A Seper® -
§ iNecay J=amy G Hatenburs.” 5.4 Fucte. Jonrns Hopking Cncolegy Canter. -
Baitmore. MO. .
T call 23z'eton using elutriation-CZ24 - siam ca!l selecion has Zecreased the
mortics; s Tansplants n our insStutien, but relacsas remaing an imcortant sause
of weatnent failure. Since BMT preparative reg:mens are already used at
maximaily olerated doses, adopive ‘mmunct:nrny. which oversames drug
resistanse. is an mc:vo_ acproach 0 improve Zseasa fres sursval. inour - -
insdtutsn CU was used in 11 patents wro relacsac after elutriated SMT, using
sscalaing doses (10-1CO million T-cailskg). Among patents wth acute -
lymphc*rc leukemia (ALL: n=2), acuts myeicgancus leukemia (AML; a=2), -
myelccysztasic syndrome (MCS; n=s2), and incz.ent lymphoma (n=1), thoss -
receivirg CUI as consaligagon after chemceragy-aducse ramissicn (1ALL 2
AML) rerm3in in remission at 3=, 20+, and ¢+~ waexs after the OU. wmthout aplasia |
or GVI-2. The lour patients naotin remissicn had pregressicn of her disease and
three are 22ve receiving chemotherapy. Cne patant with Hocgkin's Sisassanad
resoluten of the "8° symptams and of acanopatty. despite progressicn of deny
metasiass. Three patients with multiple myeioma wsre reated with ane infusion
of 10 milon T-calls’kg. Of the two patens evalzacle for respcnse, both had ™ -
progress:ca of the diseasa within the first monih cst DU the first padenthad an '«
extracreinary resgonse to chemclierapy with vincristne, adriamycia, and
dexameasone (VAD), but achieved comsiste rernission at 12 weeks anly alter
develaging grace 1} acute GVHD. The secsnd patent has an ongeing resgonse -
and fimeg shronic GVHD. A iweifth patent with S3V-iymphopraiifaratve cissase ..
(LPD) & responding to 1 million T-cellsky. Bere marrow aplagia was net -~
obsarved ia any pafient All respondsrs had residual donor hematopoiesis prier -~
to OLL. No side effec’s were atserved during ary of the infusions. No patfent
deveioped savere infections. Neither GVHD, nor rasponse was obsarved eadier ™ --
than four weeks after DU Study of the lymphoc,2e subsets (CC3, CD4, CO8, ~:1
C€O18, €019, CO58) and NK-LAK funcion of the padents before and two weeks - °:
after DU has not shown yet any corsistent pattern or correlation with clinical .-
responss. This infal axperiance sucgess Jatamer.g patiants ralapsing following . ;|
allogensic elutriated BMT, OU i 3 safe prccadure which may consolidate - .
chemotterapy-induced remission of acute leukerm: ‘as, and induce responsasin -
multicle myeloma and EIV-LPO with relatively lcw lymphocyte deses. in aur
experiercs, response is highly eomlamd with he “occurrencs of GVHD.
Moreover, acivated alloresctive lymphocym apgesr o be resistant to
chemotherapy and stercids (VAD), remaining capat:e of inducing both umnuon .
and GVHD. Thn mechanism of DU«nductd remissions is sau unknown. - C

RO R . T e - e T

woetltoy

TR - A B A A e

“American Society of Hematology Thirty-Eighth Annual Meeting”, December 6-10,
1996 Orlando FL - Blood, Vol 88, No.10, Supplement 1, pg. 260a




Gene Therapy: Clinical

1069 S12-41

OLIGODEQXYNUCLEOTIDE T -.RAP"L‘FCS FOR HUMAN -
MYELOGENQUS LEUKEMIA: INTERDM RESULTS. AM,
Gewirtz, S. Luger, D. Sokol. B. Go .vdn. E. Staduzauer, A, R.ecxo.
M.Z. Razjezaie. Deparaments of Paology and Intemal Medicine, | ™ .=
bmve's.rv of ?-'msylva.ma School of Medicire, Philadsiphia, PA. 8
Inhibition of gene function with aatisease (AS) oligodeoxynucleotides
(ODN) kas proved usefud in research applications and is being -
investigatad for potendal therapeucic sulity. We initiaced clinical trials to"
evaluate the effectveness of phasp..cmth.oatc medified ODN (P-ODN)
AS to the c-myb geae as marrow purging agenes for cironic phase (CP)
or accelerurad | phase (AP) c‘.mmc Tvelogenous leukerzia (CML) padeats ™
(pts). and 2 Phase [ intravenous in:sion study for blast coisis (‘BC) pts.*
and ps with other refractory leuksmiss. P-ODN Surging was carried out
for 24 hrs on CD34+ marrow cslls. Prs recsived busuifan and cytoxan, ™
followed by re-infusion of greviousiy <z o;m:ned P-ODN purged
MNC. Ia the pilot mamw?urgmgs-wi CPard 1 -\PCVg.pubave
been weaizd, 7/8 engrafted. In +/€ svaivabie CP pts, metaphases were
85-100% normal 3 months after engrainent sggg-mgtha: 2 sx;mﬁcant
purge had 2ken place in the marrow 3-:3. 5 CP 7ts have demonstrated
marked. sustined, hemarologic imzovement with esseadal .
narmalizaron of their blood counws. Follow-up mges from 6 monthsto -
- 2 years. [n an aempt to further increase purging efficiency we =
mcuhmd patient MINC for 72 houss in the \ODN. Though PCR and
LTCIC studies suggested a very efficient purge had occurred, -
engraftient in five patisats was poor. In the hase | systemic infusion
study, 18 refractory leukemia pts (2 ots were gsated a2 2 different dose =
levels; 13 had A.P or BCCML). Myb AS P-ODN was delivered by
continuoys infusion ac dose levels mnging berweea [0.3 mg/kg/ dayx7
days] 10 {2.0 mg/kg/day x 7 days]. No recurrent dose related toxicity < -
has besa noted though idiosyneratic toxicities, not clearly drug related,
were observed (1 transient renal insuificiency; 1 pen:a:dxus) One BC pt
survived -14 mo with ransient resicrarion of CP diszase. These studies
show that P-ODN may be adminisiersd safely to leukemic pts. Whether
prs geated on either study derived clizical benefic is unseruin, but the
results of these studies suggest thae ODN may eventuaily demonstraze .
:bempeuu. ulity in the =agment of ".-mzn leuk.:nxs R

B
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GENE THERAPY FCR GAUCHER CISEASE
F_Szocening, H2 Kem * R, Sc22.° K. Beach.* M. Zaccikin.” 8,
Cars.scs.* 0. Milar.” R. Stern. Frea Hutcrirson Cancar Research
Cer:z:, Seattie, WA ars Univessity of ‘Wiscsnsin, Macison, WL,
Ga.cher diseasa, is 3 herecitary deficiency of ‘the enzyme
gluecss2rmbresidase (GC) ano resuits in acsumulaten of )
glucsserabroside within cails of tne reticuicendothelial system,
Gers erapy has been cans;carad 3s a pctantial treatment. We
havs w2ated 3 Type | Gaucher patients with GC transzucad, CD34
enric~24 sengheral Sicsd ceils in 3 Phase | study. Fericheral bloed
ster seils were mekiiizad with ' G-CSF for 4 days and then
calles:24 by leukagherasis on 'vo consecutive days. Calls were
enricec for CO34+ cails oy the CEFRATE D SC Stam Cail .
Corzentrator (provides by CeiiPrs, Botheil) and transducad by §
day insubation in 3 leng-term marrsw cuiture system cantgining
PG1iLgGC vecter suzematan: (provided oy Targeted Genetics,
Sea™3;. The cuiture conditicns included grotamine suifate 4 ug/mi
ané -a2sembinant human IL-1, IL-3, L6 and SCF at 50 rng/ml. Filty
percent of the mecdiurm was reciacad daily with fresh virys ’
comaning mecium. The median number of CO34 ceils retrieved
after 2 leukaphereses ‘was 1€3 x 10* (range 148 t¢ 371 x 104,
mecian recovery was 46% ars median increase in CO34 calls was
2.5 %c:d ([range 1 tc 4.3 foid). Transducticn efficiency in all three
patie~ts after culture and befcre infusion was batwesn 0.1 and
0.01% as determined ty polymerase chain reaction (PCR). GC
enzyme activity of infused cells was increased at {sast two-foid
afisr Cansduction in ail three patients. Fellow-up is now between
$ ar3 10 months after infusicn of transduced cells. None of the
patie~is showed evidence of transduced GC sequences in the
periz=eral bicod by PCR and no significant changes in cinical
csurs# and GC enzyme activity was otsarved. Wae conclude that
the ransduction of mekilized 2edpheral biced stam ceils with a .
retrevirus containing the human cONA for glucccerebrosidase is
safe 1nd without sice effects. Transducticn efficiency at the time
of inXsion into the patients, hewever, was low. No sngraftment
of ransduced ceils ‘was obser/ed in these patients who did net
recsive myelosupprassive treatment befcre cell infusien. - _ -

e
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. FLT-ILIGAND PROMOTES THE DEVELOPMENT AND FUNCTION OF
- CD1a® CELLS GENERATED EX-VIVO FROM CD34° PERIPHERAL
BLOOD PROGENTTOR CELLS. §._ Scaeding’, [ Gryber®. S Wimhs', H.I
Binsing, 3_Zicgler, T Bock, L Kqnz. :nd W_Bruzger Deparunest of Hema-

wlogy Oess.33y, University of Tibingez. Germany.

Autologaus CD1a® ceils may serve as acsll popumion for use as professional
antiges-pressaang cells in adoptive mumusotherapy, provided they are available
in sufficis=: sumbers. Therefore, CD3+~ peripneral blood -progeanor ceils
(PBPC) fr== :ancer patients were expanded in liquid suspension culrures o
define the s7=mum condidons for an effssdve produczon of CDla” cells. Posid-
vely telesed CD34° PBPC were cutmred 2t 3 x 10*'ml for up o 35 days with
weekly haif-zsdium changes. Scamulanen 3y SCF, IL-1, IL-6, [L-1. ind EPQ
(S163E). 2 22=aizmarion previously de=castared to aroducs large aumbers of
progesites s2iis for ransplaneacion (Brugger 22 of., N.Eagl.J. Med, 333:183-287,
1995) showsd 3 median (range) yield of CO1a* HLA-DR** calls of 2.5 (1-8.9).
5 (3-13.4) 222 22 (13-28.5) per CD34° coll after 12, 11, and 3§ days. respecti-
vely. Ad&izzs ot GM-CSF and L3 (S1632-GM ~IL ) led to an incrsase %o up
© 70% CCli” cells with 2 maximum ‘ol yield of §5 and 51 CDla“® ceils
produce2 212 | CD34° PBPC in serum and serum-{ree medium, respestively.
Kinets anx'y 55 of phenorypical changes during cuinire showed the appeasence
of owo disz=2: CD1a*® and CD1a™= popuiagons within 14 days, with the laner
inereasing over dme. Triple color flowsytomeny revealed that CDla%® cails
were predcmiasady CD14°, whereas CD1a™™ cells were CD14'. The pagera of
CD4 sa-exzrassion of CD1a™ and CD1a™** cails was comparabie to the paern
observed {2 CD14. Bota CD1a~ populations so-expressed high leveis of HLA-
DR. CD22. CD30. CD86. CD40, and CDS4. Ominting IL-{ from the cyrokine
cociail (S352+GM +IL-3) resulted in 3 sonsiderable reduction of CD1a* cells
to about 60 whea compared to S163E~GM +IL<3. Omission of EPO had no
significant 7=t The addition of Flt-3 ligaed (5163 =GM + 1L -4+ Flt-3)cesuled
in322 2 9.2 fold and 1.9 = 0.16 fold increase of HCDla" cells on day 14
when somzired o S163E+GM ~ [L-3 and 5163 + CM <L 3, respectively. AL 21

- days of csizirs, this affest wag even more pronousced. Qverall cell production
was also izsrmsed by Fli-3 ligand. Puactional apalysis of ex-vivo generated
CD1a~ esils by allogeneic mixed lymphecye reaction showed that ex-vivo
generated o2y were approximately 20-icld more potent when compared to
conrral pocisd PSMC. Furthermore, CDia” ceils generated in Fit-3-concining
medium wese 130ut 3-fold more active than those expanded without Fit-3 ligand.
Taken togewser, the results demonsarate hat funcucnal active CD12° cells can be
produced iz large numbers {rom CD34° P3PC (rom cancer patients for 2 poten-
tial clinica tse.
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N VITRQ AND IN VIVO EVIDENCE THAT EX VIVO CYTOKINE
PRIMING QF TRANSPLANTED MARROW CELLS MAY
AMEL.CRATE POST-TRANSPLANT THROMBOCYTCPENIA. MZ,
Rawiczas. 3 Machalinski. LRagiczk, T Sxorski, W Mazizz, and
AN, G2 == Depts. of Pathology and Internai Medicine, Uuv. of
Pennsyivania School of Medicine. and Thomas Jefferson Uaivessity
Cancer [nstinzze, Philadelphia, PA.

Thromaccvtopenia remains a sigaificant cause of sost-wransslant
morbicicy 2ad mortalicy. We have 2ean investizating suwategizs (0 addrass
thts prociem, 1nd have focused our efforts on CFU-Meg expansion.
Towards s end, we have develorad an ex vivo serum fres sxpansion
sysiem Zssigned to increase CFU-Meg prior o wansplantacion of harvested
marrow, ot seripheral blood “stem” ceils. Human CD3d4- coils are isolated
from mazzow and then inidally cuitured serum 22 tn Iscove DMEM for 7-
10 days i the preseace of TPO, Ki. [L-] and [L-3. Under these
cenditions, CFU-Meg were increased 20-30 foid over non-primed conwol
cells using siandard assay conditicns. To increase the pracaucality of this
approaci. we then investigated whedier shorier Sytokine exposure times
wouid aiso result in effective expansion of CFU-Meg. We found that
when CDIs= cells were exposed. serum fres, to the identical syokine
coekuii ‘or only 24-48 hours, the aumber of assayable CFU-Meg was stll
increased. though only 2-3 fold over conurol ceils. We also found that
whea previcusly frozen primed masrow cells were subsequendy cultursd
they gave sise 10 colonies more quickly than frozea cells whick were not
primed. The potential utility of this expansion mteiy was sested in an in
vivo model constructed to avoid the possibility that [L.-1 exposurs might
deiay or inhibit stem cell eagrafime=t. Balb-C mice were lethally
irradiated, and then ransplanted witk previously frozen syngsaeic marrow
mononuclear cells (104/mouse), apsroximately one tenth of which (10°)
were prined with TPQ, KL. [L-1, 22d [L-3 under serum free conditions
for 36 hours. Mice receiving the primed frozen marrow cells cecovered
their plazeler and neutrophil counts 3-4 days earlier than mice ransplanted .
with unprimed marrow cells. These resuits compare favorably with platelet
recavery in animals receiving grawch factors throughout the post-transplant
period. Trese sxperiments therefore suggest that growth factor priming of
precessed marrow or peripheral bicod progenitor ceils prioe to storage and
transpiareation will decrease plateles. and neutrophil, recovery times ina
manner eguivalent 1o that produced by constaat administration of cytokines
during the post transplant recovery period. For these reasons we :
hypothesizs that pre-transplant priring of hematopoietic colls represents a
highly cost-effective alternative to prasent marsow recovery regimens,

-—
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Red Cell Structure and Function

1092 53s-it

AUTOLICOUS TRANSPLANTATION COF RETROVIRALLY Ms2XED CD34~

ENRICSED 7ERPHERAL BLOCD ANT SCNE MARZOW C2L15 CSNTRIBUTETO
Gz ON OF ALVEQLAR MACRCPHAGES 2 Diuz A7 Liaach o

Qomarome 30 Loving W2 3ndarvop Division of Hematology wnd Gene Therapy Lao,
Uanersis of Sowhern Calhiformua, Los Acgsies, CA.

Climeai niis have shown that geneucally marked “cne marrsw (BN and mobiiized
pertphersi siood progenitor cetls (POPC) infused after mysioablative Wmerany contrtbute 0
multilingise reeqvery of penpneral bicod cells Using 2 sumiize study fesign with twa

- disuppngeitis rexOVIFSi VESIONS. we repert it cne gauent Bat Jutciogous ransplantauon of
2ed PAPC can also genterate alveniar macraphages. Four 2237 aarvests were
3 36 year uld male with 3<2:! vmphoma . 2ad somgiels ~emsnion durng
WEC reca s e cclophspnamide 4.3 pm’ and dady GM-CSF. Cae Raif of e 2ad and
3rd PSTC anasts and o 2urd of the 300 Rarvested T davs ater 2ass3c0n of GM-CSF)
were prwased oy the CEPRATLE® SC Stem Call Comcentrauca Sysie (CailPro, Ine.,
Butkal. v Ar The CD I+ auicid czils wers srauncubated with (02gild, Knglls & 0%
actohopos oot tor 42 1, foilowed By 8 77 incuzation witit [L3-IL3 and 1 retrsvaral vector
carming Neo' jeme GINa veutor for sett 23PC and LNLS veziar for e 3M (Geneuc
Therapy ‘22 2 Cal puili samples trom cot 2S2C and 3M csils and Som ndividuatly picked
CTUOM zoiomes of buth PBPC were PUR positive for the Neo® yene. Gens oxpression in
CFU.GM sviomes growing i |.2mg/my G418, was 1% (PSPC #1) and 0.9% (PBPC #2):
Nea! gomz wes ant detectad nor S\preased :a the BN CFU-GM. All sansduced and
urrunadi o MIPC amd BM eells were reisiised atter the patient ressived 3CNU | Smgkg.
Ervpostis 32 mpky und Mlpiisn 10 mgin® WSC rose above (CCO/m’ an day 7 arter
wampiarzzzn. On dav 33 he Joveloped chamothanpy-reluted pneamenius and bronchoscopy
drzored e atestious cause. Alaunst il szils i the Bronchosivesiar lavage (BAL) were
alvadar manphaget Neo® contannng cclls were dutested by PCR in the 3AL sampie with
3 stonger A lor G Ns than for LNLG. At hat ume the blood monranusisar ceils were PCR
pesitive vniv 5r G Na and the 13M cails ualy for UNLS. Scth vesiors signal were strongerin
the BAL 2a in the post transpluntation bicod or M sampies, suzgesting the PCR pesiuve
calls were 2t Jenved trom blund cells contarmnating the 3AL sampie. No Neo* gene was
doesad or aprewsd in CFU-GM culonies from the BM or blood cells In summary 1) eells
denved fem BM or mobidinad POPC can ntnbute o early egratmen of alveoiar
meaguphaas 3 vaneductun ctlicency and e mgrattmen: of alvesiar macrophages dentved
foomms PRIY Ju oot appaar to b lower than thoae derived from urnobilized M ceily. 3) -
Cl)3de orrsived culls trom BM or mobilized PSPC cells can e used o rewoviral gene
Ipanster 1o dvenlar mucruphayey lor potental therspesue intent 2t jeast for short term
etlists s liinding may amply a eollecitve genetic and’or ewiroamental cause for the
nansased Fppency oF APL anong Latinos widh AML
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Drug Resistance
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CHARACTERIZATICN CF AN MCR1 MUTATION WHICH RESULTS IN
THE DISSOCIATICN CF RHODAMINE 123 EXCLUSION AND
CSLLULAR RESISTANCE 70 CCLCHICINE AND PACUTAXEL. SA,
Shauzsnassy®, §, Chanares® acd KK Weng, Jre. (In7. by $.J. Forman)
Ciy of Hoge Naticnal Meciza Canter, Cuarte, CA ’
Gane transfer of ta multidrug resistancs (MOR1) gene to
hemacspoistic progeniters is Beirng intensively investizated as a means
of amslicrating chemctherasy related mysicsuppressizn. A single base
dsisticn at nucleotds +21:3 relative to the "ATG* (MCRCe"™) was
icandfied during csnstrucdsa of veciors encading the human MCR1
¢CNA. This deletien resuits i 2 frameshift mutation which runcatas the
MCR1 procuct by £81 arins asids, removing ransmamisrane ragions 7-
12, and alters amnine acids a: pesitions 717-719 from cystaine, alanine,
and iscleucine to valine, prains, and leucine. MCREsi™®* was insertad
irts a1 adenc-associatad virus (AAV)-tasad exprassica vector under
csnzal of the Rous sarssma virvs (RSV) promoter (CAMORd' T, In
caxtrast to an analcgeus csnstyuct encscing the wild iype MCR cONA
(CAAMCR), the full length ¢ 73 kCa MCR1 product was not detectad by
sithar Western bict anaysis or radicimmuncgracipitations with
menacional antibocies cireciad against the amino or carsoxyl-termini of
Plycsprotein  following Uansfecion of NiH 3T3 ceils  with
NAMDRdeI'?®, Furtherms=ss, cails transtectad with CNEMDR wers
resisant o ccichicine, whersas cslls transiecied with the
CNVRMORdeI™® weres not. Unsslectad, or S-FU or Sca-1 selectad murine
marrcw cells, and human CJ34° bene marmrow ceils Tansduced with
enczzsidated CWRMCRde axgrassed P-glyeopretain as detected by
flcw cytamatry using moncciznal antibodles directed against the amino
terminus of P-glycspretsin, Furhermere, CWRMORds™' ransduced
mancw cells excluded rhcdarine 123, but failed to deveicp resistancs to
calshicine or paciitaxel (Taxsi), known P-glycoprotein subsrates. Thess
data confirm the impertanzs of the carboxyl-terminal regien of P-
glyesprstein in confarring diug rasistancs, and suggest that rhodamine
123 exclusion and rasisiascs to colchicine and pacitaxel may be
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Molecular Biology of Lymphoma
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USE CF NESTED PCR FOR SESTISTION  OF (14:18)-P0SITIVE CELLS
FOLLOWING CD34+ SELECTION IN SAMPLES FROM NON-HODGKIN'S
LYMFHOMA PATIENTS. TLLyviz,* A3 Quander* IShe HM. Luana
R _Brown | DiPersio, A.A, Rogy.e CsiiPro, Ine, othell, WA, University of North
Carolica, Chapel Hill, NC. Umivern:y Hospitais of Cleveland, Cleveland, QH, and
Wastizzvon Univ. Schooi of Medics. St Louss, MO.

Tugmar s2ll depletion can Be assessed 2v testing for the preseacs of ceils conmining
H14:13) in posidvely selesisd CO3 3~ fctions from some ~on-Hodgiun's lymphoma
(NEL. pauents. We have somparsd o=or contaunation s CD34~ fracgons Aom
perizhcml blood sem seils (P3SC) S NHL patisats using two methods of sample
pregaiion The methods comparsd 2N A exraczion with shesol/eioroform versus
whoie s2il lysis for nested PCR analisis. [n 3 modsl system using SU-DHL 6 NHL
ceus seedad ino 3 sormal phessnis sample. the phezolchloroform extracton

d showed 2 sensiavity of 1:1x:2°, while the whole 2] lysis method showed 2
sam:"xv of 1:1x10°. A ol of 36 =em cell apheresis samples from 40 patients
wers srisessed for CD34+ call selecmca using the CEPRATED LC Laboratery Call
Selacuan Sysen.  The aphesesis and CD54+ fractions were collected and sither
lysed 2nd exeracted for DNA by s ;henolcMoroform method, or fozea and
subseguaady tested using whole cail FCR These was inadequate sample availabie o
e 2323 specimen by bath methods. A aesed PCR assay was usad o wdentity those
factazs contsining Y(14:18)-positive cslls, Of the 56 tested sampies. 17 wers
(14, 19)-~asitive, and of those. § wesz positive i boch the apherens and CD34+
selected dactions.  The remaining 12 jositive sampleg were PCR-positve prior
CD34~ selection but the CDId+ selscsed fraction appearsd depleted of «(14:18)-
positive ceils.  All amples in whick w22 CD34+ seiected fractions were positive for
13:18) had been tested using the whele cell PCR method These resuits are
summasized in the followine mble:

S e e

i3 PCRResuins |
DNA Type #of PBSC CD34+
soecimens
extracted 9 + -
exyacted 0 [ hd -
whole ceil 3 i > -
whole cell 5 | + ! -

Altheugh this study wat aa( 3 dires: companson of the wa sampie preparation
. methads. the results indicate that 3 sensitive mettod (>1:10%) may be required
assess umor cell depledon in sampies chat concaia 3 low level of conumination

This is particululy imporant whea maasuring fumor deplegon by cail selection
systes. kmmubedvmx:ﬂifmu.ﬂmﬁoa'uch&lwmu
linically signif
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Stem Cell Mobilization

1581

G-C37 NDUCES MOBILIZATION OF 3QTH (D33 POSITIVE AND -~
PROLITZRATING CD34 NEGATIVE CZLLS IN HEALTHY DONCRS. -/ .
AFuiss *€ Salzemy, *M.L Vezng. *C.Claasom *V Carin. *MF Magejli A,
Takilia Oept of Climcal Medizne Pathology and Pharmacology.::
Hemaicicey and Clinical Immunology Section, Perugia University. Perugia,
and Cept of Hgmw(og) and Pah.h:;:. Um\emtv'l.a Sapieaza” Rome. -
laly. ot

3F :wbnh:nnen kinesics of hgmpczeuc nem ceils in ncrmal pertheral .
blood :s poorfy understood and sandardizarion of CD347 c2il content 12 both
blood 233 apheresis product for ailogenic wasplantation is difficuit o
achieve Ve report that G-CSF moblitzas not andy CD3d-posuive calls gt . 'y 3
aiso 2 large number of CD3d-pegaive proliferaung ceils and a good
correlarza exing berween CD:#-por.u\e seils and S-G2M phase cells in
perighes2i bicod. Our group studied te Tobilization kineacs of hemapoietic
precarse=s in 20 stem ceil donors treated with thG-CSF (16ugkgid x 5-7).

Two to “sur leukaphereses were performed on each donor and the products . 1s
depletsd of T cells by E-rosening with shesp red blood ssils and density | .;,;

gradisnr separation. followed by move selecnon for CD34° cells
(CEPRATE system). CD34° stem cells and S-G2M phase ceils were assessed . °
daily durag G-CSF treatment by Sow Stomery using anti-CD34 (HPCA-2)
FICT a=d 30ug propidium iodide, respecsively. Assays were dons on daily

blood s2-aples during G-CSF treatment and on the apheresis harvest (before |~ 742!
and after the differsnt phases of manigulation). The proliferacing ceils from - &
mwmwwwmmamcnu’ I &
hemopoiesic progenitors. There was 2 positive linesr correlation berween the. -»;:-:,’
total S<C2M phase ceils and thg CD3+”cslis (r=0.68: p<0.0001).The mean %
values 3f both CD34™ and $-G2M phase ceils reacherd the maximum on the =3

5% "day of ' GCSF adminisration  (129¢eilvul and ' $Ticetlvd,
m\-'v)m:phampnduahmdmalhmmmu
mmmmmd&uumpakmms‘ﬁyof@
CSF sumuiation (meas CD34" ceils 3:5.6x10°, mean S-G2M phase ceils
2.1x10%, Cell cycle analysis oa E-rosexs negative mononuciar ceil fractica
and CD34-positive call fraction revealed that almost all $-G2M phase ceils
mobilized in the blood were. comzived in the CD34 negadve faction,
whereas aniy 2% of CD34” ceils were in S-G2M phase. tappears thatin the’ ~ -
blxdelumﬂn&jemccsrinaammwnofmlym e
‘cells, buz 2is0 mobilization of a high mumber of proliferating ceils that have

ceased %3 express the CD34 antgen. We unclude that cytoflucrimatric DNA
analysis of $-GIM phase cells may be 3 usefui additional assay 1o quandfy’
the relzase of stem ceils in thepmpu:lbhdudbopnmm
byla:h,hm:s
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Stem Cell Mobilization
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SELICTION AND TRANSPLANTATION OF AUTOLOGOUS
CDis- PERIPHERAL BLOOD STEM CELLS IN NON-
HODGRIN'S LYMPHOMA USING HIGH-SPEED
. FLUORESCENCE-ACTIVATED CELL SORTING. HX Hallznd
WY Foing, EX Wailer DG Coraghan, RB_Geller, LR Wingard,
AXM Yeazer Bome Mamsw Truasplanumton Program and Hemapheresis
Canze, Smory University Scihcol of Medicine, Atlanta, GA.
W2 :zpert on a pilor study o svaiats hematopoietic recsnstution in
non-Fidziin's lymphoma (NHL) pauents undergeing mamew ablative
Clemeiezpy and  ressiving  higaly  purified autclogsus  CD34+
hemaiszeistic stem calls (HSC) isofaixd from peripheral bicod stem eclls
(PBSC) by using high-speed c2!l scrz=y with the Becton-Dickinsen FACS
Vanag: spparatus.  Eight patiesws with poor-risk NHL underweat
mobdiiizzzcn of PBSC by reesiving cyclophosphamide (Cy) and G-CSF.
Toe P3SC were incubated with a Sictinvlated anti-CD34 monocional :
aatikcdy (Mab) and passed over an 3vidin (Av) immugo-affixity colume to
enric: for CD34~ HSC and w depims red blood cells. The CD3e+
enricasd call fraction was reincubscad with the biotinylated anti-CD34 Mab
and with phycoerythrin (PE)-Av and was processed on the ceil sorer at sort
res w3izing from 3,000 to 20,000 cells/ses; the sorted ceils were then
cryoprsserved  The median range of CD34+ cell viability, purity and
quantsy adler cell sorting was 96% (38 - 97), 97% (93 - 99) and 1.7 (1.3 -
3.7) x 10° cells/kg, respessively. Patiests received 2 preparasive regimen of
oral busulém (4 mg/ky/d x 4 days), iv. Cy (60 mp/kg/d x 2 days) and Lv.
VP-16 (10 mg/kg/d x 3), followed by infusion of cryopreserved CD34+
cails. All patients demenswrated prempe neutrophil recovery o 2 0.5 ¢
10" 223 median of 11 days (10 « 14) 20d platelet recovery 0 > 20 x 1071
at 3 mudian of 25 days (19 -164) following transplantaticn. Ore patieat
died of muiti-organ failure on day +54. The other patiemts 3-= afive with
suzaicsd Sematopaictic engrafiment %2 a follow up of +36 to 339 days.
We censluds thae high-speed cell sonting for the isolation of putative HSC
results in post-transplant bemasologics! reconstitution comparzble to thas
observed aller transplastation of autologous CD34+ eslls positively
selected by the biotin-avidia afFnity eolwrn meshod. We are currently
evaluating the clinical use of this approach to isolats CD34+ HSC beasing
nan-malignant imynunophenarypes.
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Clinical Transplantation: Acute GVHD and Infectious Complications
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ALLOGENEIC TRANSPLANTATION OF CD34+ SELECTED
PER[PEERAL BLOOD PROGENITOR CELLS (PBPC) FROM
MATCHED RELATED DONORS. A _Uthare-{spizua®, € Rozman. C.
Manizsz®, L Boones®, B Maza®, E_Carsras®, MC Viguaa®, M,
Rovira®, L Sierat, R _Mazzast and E_Moptserat Depanment of
Hematology. Hospital Clinic. Unn arsity of Barcslona, Spain.

Ax approach to improve clintzai results in T- call depleted allogeneic
transpiaats is to incrsase the auxber of progsaitor cells- infused to the
patieats. This can be autained by using CD34~ salected G-CSF mabilized
PBPC. 14 patisats, median age of 38 vears (21-31) and diagnoses of CML
in 1st CP (a=3), AML in st CR (n=4), ALL in lst CR (a=1), CMML
(n=1). MDS (a=3), histiocytosis X (a=1) and CLL (a=1) were conditicned
with zvilophosphamide (1‘0 mz kg) aad TBI (13 Gy; 4 fractioas). HLA
identical sibling donors recatved G-CSF at 10 ugkgday sc. Onday Sand
6 (13 cases) and day S, 6, 7 ad 8 (1 case) dovors underwent 10 L
leukapkeresis. PSPC were puriSad 3y posithve selection of CD34+ cells
using an immuncadsorption avicin-biotin method (CEPRATE SC), and
were mitsed (o the patieats as Re sole sourse of progeaitor cells. No
growth-factors were administersd post-transplant. The mean recovery of
CD354= cells aRer the procedurs was of 77%. The median aumber of
CD34= calls x 10%%g before and after the procedure was of 5.2 (1.8-10)
and 4 (1.3-6.3), raspectively. The aqumber of CD34+ cails x 10%kg infused
to the patents was <2 (=2), 2 to <4 (a=5), and > 4 (a=7), and the median
aumber of CD3+ calls admmisterad was 0.45 x 10%7kg. Neutrophil recovery
>500 and 1,000/uL were achieved 1t 3 median of |3 days (11-17) and 15
days (11-27), respecxively. Platelezs rezovered ta >20,000 and >50,000/ul
at a median of 11 days (6-14) and 16 days (12-36), respectively. GVHD
prophylaxis coasisied of CsA and predaisons (0.2 mg'kg days 7-14 and |
wg'kg davs 15-28). Acute GVHD was clinical grade 0 (a=10) and I (n=4).
Cne patent preseared 2 cutaneous GVHD at 102 days post-transplant, with
an immediate apd complets resoiution with methylprednisolone. After 3
medizn follow-up of 3 months (raazs 1-15), two patients have relapsed: an
ALL case thar evezrually died and 3 CML case that is again in cyrogenetical
remission ifter dosor lymphocytes nfi:sion. Teinsen of the 14 patieats are
afive aod @ goo ! slinical conditicn. In 0aciusion, this method allows a high

~ CD34~ cell recovery and is associated with rapid esgraftment without
significant GVHD.
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Retrovirus: Mediated Gene Transfer and Expression
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RETROV.24L GENE MARKING TO ILENTIFY THE ORIGIN CF RELAPSE
FOLLOWING AUTOLOGQUS C2D34 ACSITIVE BCNE MARRCW (8M) AND
PERIPHEIAL 3LOCD (PB) TRANSAFLANTATICN IN FOLLICULAR NON-.
HOOGKIN'S LYMPHOMA (FNHL). C _322ier B S Gilese 0 S'amane £ G
Hanara, E_Garcia-Sanchezs T wzeyl M _Accreaft £ _Cakanias R,
Chamgiin, 2_3arensqn, S Haeimfaide and A _8 Daiasarcth, South Texas
Cancar ‘nsztsie, San Antonie, TX, The Universiy of Texas 4.0, Andersan
Cancer Cancar, Housten, TX, CaiiPra, Ine., aamu WA. and Yale Umversm/
Scheot cf Ma2icine, New Haven, CT.

The t(12:73) is present in azprox:maely 30 % of patients (pis.) with FNHL.
Studies Sy Grbben et ai. suggest ra: ots. uncargoing  aviziegous tone
marrow Tansslantation  wath grafts at are positve for the (14:18) by the
polymergse chan reactcn (PCR) have a higher riak of relasse than PCR
negative =3, We are conducting a ¢susle gene marking trial on 223, with FNHL
in sensitve raigese. CD34+ seiacicn usg the CaiiPra Cazrats CO34~ column
was perzmmead on P3 stem calis 3zianed after cyclephospnamae/G-CSF
mobiiizauca. The $(14:18) was cetermired prior o and after CI34+ seleclion
using Souiam bict analysis of ONA PCR products amplified Sy nestad PCR
using prir-s:s ‘0 the IgH consensus and 5¢i-2 MBR regions. A racticn of the
CD34« ceis was exposed for 4 heurs ' the LNL3 or GiNa razoviral vecior
(RV) {Genszc Therapy Inc.) in the azsance of growth ‘acizrs or stromal
manclayess. One week later, 3M ceils ware similarly processed. Patients then
received T3/ (12 Gy). cyclophcsphamide (120 mg/kg), and e=2oside (1500
mg/kg) fe:izaed Dy infusion of both P8 and BM CO34+ cells. Thres pts. have
been enr=:isd.  Semiquantiative Southem bict analysis of CNA Y14;18)
ampiificatsa products showed acpromrrately 8 cne log reducieon in Y{14.18)
pasitive cails atar CO34+ selecton. Transucton afficiency was cetermined Ly
BM ang P3 SNA PCR amplification of neomycin RV sequences and by growth
of CFU-GM 2alonies in G418 sefective media. The first patisnt showed svidence
of engraltment with RV ransducad 8M ana PB cails for § months. He reispsad
one yesr atw transplant At the tme of relapse he lost evidence of RV
transductias in ficoliad mononuciear 2M and PB as wai a3 in CO19/kapps flow
cytomety sartad cells. The other 2 pts. are in remigsion and SM and £B cells .
from these =. are stifl positive for neomycin sequences at § monts. Al J pts.
showed engrafimant of white calis and plateiets and no significant wanspiant
related taxizdes. OQur results demaorssate that CO34+ selection decreases
tumor cell samamination dy acoroximatsly one leg.  Engratment of retrovirally
transduces nematopoietic calls was dscumented for up 0 9 maads. Long-term
engraftmer: of retrovirally transducad cais as weil as the centribution of BM and
PB contarmination to relapse will require ionger follew-up in the 2 remaming pts.
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Retrovirus: Mediated Gene Transfer and Expression
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RETROVIRAL: TRANSDUCTION ' QF HUMAN  HEMATOPOQIETIC -
PROGENITOR CELLS USING A VIUTOR ENCODING A CTLL SURFACE ™ ~
MARKIR (LNGFR) TO OPTIMIZE TRANSGENE EXPREISION AND. . .
CHARACTERIZE TRANSDUCED CELL POPULATIONS [8 faznsed C Mgy * .
H_Gailaeda* 5 Bafii M_Sadelin, MAS Mogfs. Laboratory of Developmental
Hematopoissis and Deparument of Human Genetics. Sioan-Kettering iastitute and the
Div. of Semawiogy’Oncology, Comneil University Masicai Callege, New York, NY.
Smdiss of rewoviral transductica of hemxccpoieric pregemitsr cells have
demonsTaied significant discrszansizs Getwesn levels of geme integmation (as
measurzd 5y DNA analysis) and exprestion (as determined by m3NA and protein
assays), To optimizs veetor desizz and Tansduction prowedis using prote:n
expression a8 3 readout, as well as w chamasierize the population af <ells sucsesstully
wansdused wd axpressing ransgene darived grotein, we developed 2 seTuviral vectoe
sysiem encading 3 call surfice mavksr, mutated 375 human low aTiaity Nerve
Growth Tacior Reseptor (LNGFR). This moiecule coes not bind NGF and is unabie
. o medixe signal mansducsion, but is secagnized by some dntibodiss :72inst NGFR.
- Using 2 protocol of human penpheral Sicod CD34+ selection by immunomagnesic
) beads, 7296 hour prestimulation in ciickines 0 induce cell cyciing, 24 hour co»
culture +igs viral producer cells and joiyerene or protamine suifate, thes subsequent
H FACS analysis 72-96 hours later, we evalumed various cyoking sombinations as
suppert for Tansduction, Regimens susstituting Fik-2 ligand for s-kit Sgand (wih ° .
fL-1 and {L.3 or fL-3 and IL.6) comsisantly yielded higher perceniages of CD3de .
E LNGFR~ and CD4AS+LNGFR+ cells alar e wansduction protocal, Using producer
i celly providing viral particles with the Gidkon Ape Leukemia Virss exvelope (rather.
than the amhowopic Murine Leukemia Virus enveiope) also consisteady improved *
2.3 wansduction mtes, Up t0 35.2% of CD4$~ csils and 32.2% of CD34+ calls wers .
* positive %or expression of the muant LNGFR by flow cytamexy after this protocal -
(background less than 1%). We have subsequently evajuated the zhenotype of the )
CD34+LNGFR~ ceils compared to she CD34-LNGFR- ceils as isoisced by FACS "
sorting in human peripheral blood (PY), cord blood (CB), and feul liver (FL) *
progenitor CD34+ target sopulations. The Sequency of CFU-GM per 10" cells piated -
is significantly less in the CD34+LNGFR~ fraczion relative t0 the CO33-LNGFR-
fraction in ai} cail types. We then piaced these calls into long.term szomai caitures,
ad performed weekly flow cytomermic analysis of suspensioa cells for LNGFR _
expression. At 2 weeks past sort (over 3 weeks ex vive) 91.1% of FL, 82.7% of CB
and 42.7%% of PB derived cells were LNGFR=. At § weeks post sort (aver 7 weeks ex-
. vive) 47.6% of FL, 33.3% of CB and 7.7% of PS derived cells were LNGFR+ (n=3
o or more for ail). Ongoing studies are evaluating the mechanisms of the progressive
: decline in gene expression in these coiis of different developmen:al sage. This
.- system, which wilizes 8 functionally inactive human csll susface maricer that is
: expected m be non-immunogenic. is usesul to rapidly purify transdussd CD34» ceils
for in vizo study and potentially for expanstoniinfusion in 2 clinical sezing.
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Clinical Transplantation: Allogeneic Mismatched or Unrelated Donor Transplants

1319

LONG-TERM OUTCOME OF A PHASE Il STUDY OF
AUTOLOGOUS CD34+ PERIPHERAL BLOOD STEM CELL
TRANSPLANTATION AS TREATMENT. FOR MULTIPLE
MYELOMA. C_Schiilar R \aecia M _{se ® C_Soitrar C Fravrac
ML R _Bersnenn | Sacanenn, UCLA, St Louis University,
University of Texas, San Antonio, and CeliPro Inc.

Hign-dose chemo- radictherapy foillowed by transplantation of
autolcgous bone marrow or unpurged progenitor csils producas
progression-free survival of 40-§0% at 1' year, but few sudies
presen: long-termn results. In this report we present results of 31 prs
with idvanced chemotheragv-responsive myeloma iage 34-69 yrs
(mecian 32 yrs) wno were enroiled on a trial of CO34+ PSPC
transplantation follawing high-dose chemotherapy. The median time
from diagnosis to Tx was 9.1 mes. (range 447 mos.). At Tx,
paracroteinemia =  marrcw pigsmacytosis and exiensive bone
lesicns were icentified in all pts. Progenitor cells were harvestad
10-14 days after cycloghascramice (2.5 gmim? IV), prednisone (2
mg/kg'd xd4d), and C-C5F (10 pwkyg subQ qd untii last day of
leukacneresis). Leukacheresis and immuncadsorption with the
CEPRATE system were performed as previously described. CD34-
selected cails infused contained a median of 7,02 x10% cellvkg
(range 1.57-35.3) and reduced tumor contamination by >2.7->4.3
logs as determined by a quantitative PCR assay using patient-speciiic
Ig gene primers, Cells were infused one day after completing
preparative conditioning with busulfan (.873 mg/kg qéh x16 doses)
and cyclophosphamide (60 mgkg/day x2). Following infusion GM-
CSF (300 ug IVPB) was given daily. Patients received a-interferon
and/or dexamethasone mainienance. 36 pts (71%) achieved a
complete or partial respanse. ARar a median follow-up of 28 mos. -
(range 2-36+ mos.) 19 pts (37%) have evidence of disease
progression for a 3-vear acarial risk of relapse of 63 & 20%.
Progression-free and overall survival are 34 £15% and 57 216%,

- respectively. In conclusion, CD34+ PBPC are an effective form of
purified hematopoietic support for pts with multicle myeloma
undergoing myeloablative chemotherapy producing proionged
survival but no plateau on progression-free survival.
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Retrovirus: Mediated Gene Transfer and Expression

1718 . 518-i

EFFICENT GENE TRANSFER INTO PRIMITIVE HUMAN® .7
HEMATC?CETIC PROGENTTOR CZLLS BY A DEFINED, HIGH TITER. =~
NON-CONCENTRATED VECTOR CONTAINDNG MEDIUM PRODUCED
UNDER S$2XLM.FREE CQNDmONS. K Gliz=, D Mohest® VM, oL
Hﬂ :n.' Ua:ﬂl H K:: 1--:- 3 !z L3 FLL] c s ﬂﬁ‘ -
Dept. of iz::emal Mecicine [ Usiversity of Freiburg, Gemy ud 'Pml FTias
Hutchinses Cincer Research Canter, Sextie, WA, USA.

Detined serum-fee sonditions would have grear advantages (ot the bxologtcﬂ "-
safety 1pd sesdardization of clinical gese ransfer isto hematopoietic stem ceils,
[n the only swudy reported to date, Sekhar & al. achisved low serum condivoas by - ¢
compiex satranon  procedws  wombimsg  w@sgeatal (ow  tilvavea, :
veal-precipitatica and ulcacenrifugation of a rewovirdl superhatat -
S 'HGT. 7: 33 - 38, 1996). The high zost. smail volume. pusuble '
¢ serum-derived pathogeas. firsted regavery of vector parucles and
low tter 37 e final Jilued medium cestmct e sfizical applicauon of dus
procedure. 1= e preseat study. we cag demensuate efBuient transduction of long- - -
term culeers-:zitanng catls (LTCHC) and exteiad (B LTC-IC with 2 ugh titer,
completeiv serum-free medium contimiag PGIIAN. Serumefree PGIJAN
retrovirai ~aiium was harvesied from a contlueat PGIILN produce cell laye -
without resiuming 1 physical ennchment grocesure. On Hely celis. an average tites
of 4.3 x 10° s3vmi was achieved under serum-free conditions as compared 10 76 x
10* ctwmi ader sandard ooditions contawing 10 % FCS. CDMHLA-DR®
periphenai *.20d progesitor cells were cbrused by FACS sorting 10% of COXM
anugen exsizned cells (Ceprate LC stem cell coocenzator, CallPro. Bothell, WA}
with the loewest HLA-DR antges expression. The wrget ceils were set 9p ia
serum. free veusor containing medium a1 1 x 10° celis/ml in the presence of IL-3,
SCF (100 =5l each) and ft-] ligand (500 ag/mi). SO % of vector medium with -
growth faos was exchanged daily for 7 days. Ceils were gansiored cato ~ -
wradiated 1:2geneic stroma and maiintined § wesks for the detection of LTC-IC )
and 3 wesis Jor the desection of ELTC-IC dhefore platiag into a =lonogenic assay ~ °
with and w:Zow 1.5 mg/ml G413, Towl cell aumber and LTC-IC conex of 7 _°
CD34" and CO347HLA-DR" cells increased during the transduction penod (CDM" + - °° -
cells: toaal <2l qumber 3.4 2.2 fold expansion. LTC-IC sumber 39 223 fd ©
expansion: COXTHLA-DR™ cells: total cell aumber 1.6 = 0.2 fold expassion. "
LTC.IC ausier 2.7 22.4 fold axpansion). The average ransduction effiescyin 77
LTC-IC coiczies generated from CD34°/HLA-DR"cetls was 57 £ 10.3 %. I8 vse i
experiment, eficiemt wansduction (S7.] %) of ELTC-IC coionivs couid be
demonsyaiad as well. The descnibed procaiure allows the wansduction of very
primitive heatgpoietic ceils. The defined hugh titer serum-iree vector comysiog o
medium ci= he produced exclusively from phumaceutcal grade componeats; -
making it :d22lly suited tor applicatons in slinwal gens erapy.

- |,\v a »

EEPEYILN T

.
PR
[ TR I T N

N I T R

t
cwp i iy

vt e

“American Society of Hematology Thirty-Eighth Annual Meeting”, December 6-10,
1996 Orlando FL - Blood, Vol 88, No.10, Supplement 1, pg. 432a




Retrovirus: Mediated Gene Transfer and Expression
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CO-TRANSDUCTION OF H-RAS AND ERYTHROPOIETIN
RECZPTOR ¢DNAs INTO SINGLE ISOLATED CD34™ CORD-
BLOQGD CZLLS BY RETROVIRAL MEDIATED GENE TRANSFER
ENHANCES PROLIFERATION OF ERYTHRQID AND
MULTIPOTENTIAL PROGEMITORS. L. Lu Y. Ge* Z-H Li* L
MeMahsi,* M.S Marshall,® and H.E._ Broxmever. Deparaments of
Medicine, Microbiology/Immunclogy and the Walther Oncology Center,
Indiana University School of Medizine, Indianapolis, IN.
 In the erythroid signal Tansducson pathway, erythropoiein (Epo)
induces Raitl and p21™ acivaton. To evaluats the link berwesn ras
and the Ezo ressptor (R) in prictary progenior cells, we constructed
rezoviral vestors containing the H-tas ¢cDNA and evaluated if the |
increased numbers of BFU-E in CD34™ cord blood (CB) cells-
ransduced with human EpoR (Lu 2t 2l. Blood 87:525, 1996) could be
: influsnesc Sy co-ransducdon of H-ras. Highly purified single sorted -
; CD34™ calls from human CB wers prestimulated with cywkines and
incubaced with viral supemamnt conzining EpoR gene and/or Heras -
- gene, ard 1ssayed for colony forzmation in the presencs of stesl factor, -
" [L.3, GM-CSF and Epo. In response o stimulaton by these cytokines,
. colony formation by BFU-E and CFU-GEMM was significandy
5 increased in cells wansduced with Hens (3% and 8.4% cloning
"L efficieacy, CE) or EpoR (102% and 11% CE) genes, respectively, -
I compared to mock-transduced cslls (2.7% CE). Increases in CE by
BFU-E was additive (14.5% CE) when both genes were inwoduced
simultanecusly into CD34™" cells. No further enhancement (12.2%)
was sesn in CFU-GEMM colony numbers after wansduction of
" progeniters with both genes. The size of all colonies from progenitors
transduced with both genes was increased and the greatest increase was °
obuined from cells ransduced with both genes. Integration and
expression of gither gene as assessed by PCR and RT-PCR analysis was
60 and 52%, respectvely, with agproximately 31% of the ceils
conuining and expressing both geaes. These results demonswate the
. intericting roles of H-ras and EpoR in the erythroid differsntiarion of
= primary progenitor cells.
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Clinical Transplantation: Acute GVHD and Infectious Complications

1870 47011

DO INCI/CUAL GRAFT PARAMETSSS NFLUENCE SNGRAFTMENT OR
GVHE IN PATIENTS RECEIVING SLUTRIATED CO34- AUGMENTED
ALLOGRAFTS? BV, O0onneil®, § ; Noca G 3 Vogeisang, A _Seber,
K. Schazery jM Jgvis® and &) 43-29 Jonns =opkns Oncalogy
Canter, 23:2more. MO, . .

We have drevicusly used slutriateg. ‘ymsnocyte Jose modified (LCM)
bone maaw (BM) grafts o suppont 3 sose chamotheracy for
hematcicg:s maiignancies. Engraftrmas: was somewhat Zefayed compared
B unmacisulated Jrafts with median =#s '8 granuiocyte and platslet
recavery 3f 18-21 days (D) and 29-4°C rascecively. The graft failure rate
was 4%. Theincidencs of acute GV=< rarged fremm 30-85% decending on
the lymerccnte dese used. 1t is now “e223niced that the lymphccteich
smali cal racions exclucad in the inTai ssucies cantained T0% of the M
CQ34+ cnis and that the primitive pregen2ar cells —ay also reside here.
Conseguanty. a phase Ul trial augmanse; 2e elutrated gratt with saivaged
CO34+-ssiectad calls from these lyrmsssyte-dich fracions was canducted to
deterrrine if engratment kinstics cou.z =a imeraved withaut affecing the
incidencs 3f GVHOD. A lotai of 104 evaizacie catierts (Median, 42 yrs) were
transplantad Setween 1993 and 1958, The compcesite engineersd graft
cantained 4.2(1.7.5.0.)x10 nucleates s2ilukg, 1.£(3.9)x18* CFU-GMKG,
3.2(1.1)x1C* CD34+ calis/kg and 3.8(3.3)x:2* lympaocyteskg. Inaividual
Qgraft parameters were paired with the =inical endgcints for sach patient.
The mecian tme to an ANC >SC00 was ‘6T, Three satents (3%) faled s
engratt There was no carreiation of cail dose (CFU-GM: 0.2-5.1x10°,
CD34»: 1.1.7.2x10% to length of neyZccenia. *Similarty, there was no
corraiaticn with piateist independencs (>52k) whic® was achieved by 24
days (median). Eight patients had preicaged engraftment §mes (>45D) that
ware asscciated with previous alloimmunization, Thers was no CO34+ call
dase, beicw which sngraitment ~as Zaiayecd or gra® failure snsued. The
incidence of acute GVHD was inversaiy reiated to tse duraton of
cyclespanne A (CSA) prophylaxis (3CO vs 300), Cverall incidencs was 32%
(12% >ciinical stage 1) comparabin to sravious stucies of siutriated patents
receiving {20 days of CSA. The incidence af GVHD was 30% (23% .
>staget) with CSA: 30 days compares i3 20% (4%>stage1) with CSA: 80
days. We sanciude that slutriaton ccmtined with G334+ augrmentation
regraducitiy defivers 2 high quatily ailsgrat. Currantty recagnized
parameters of graft “stemness® are Yg53y controlled resuling in low poste
ranplant outeome complications.
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Stem Cell Mobilization _

1811 411.i11

TRANSPLANTATION WITH CD3<* AUTCLOGOUS PERIPHERAL - :.
BLOCT PRCCENITOR CZELL (P37C) MCBILIZED WITH G-CSF ALONE
IN HIGH-RISK MULTIPLS MYELIMA (MM ONE-CENTER S'TL’DY IN - '
17 PATIENTS (PTS). :

\fa%~i* ® Q T a Tacsnoans je® A
Cassjdan: us® s Barcaceay® P Dabayt® N \hlslﬂ l 1 imﬂ: LET)
Service Hématologie, Nantes, Franca. -~
In pts with MM, PBPC are usually mcbxh.cd with hxgn-dou )
cyclop -ospnzrmdc plus G-CSF, especiaily when CD34™ selection is°
planne2. In order to decTease this procadure-related toxicity and cost, we
have =ad 1o select CD34* cells from ?3PC mobilized with G-CSF alone. ©
In a fexsizility study, we have demsnszated that in pts with MM, GCSF _
alone was effective to collect PBPC in quandry sufficient for positive CD34 .,' i
selectic= only in newly diagnosed slighdy precreated pts (Mané etal, Br] -~
Haema:cl 1996:92:263). Wa here ce:x the results of such procedure in 17 *
consec:ziva pts with high-risk newly Slagnosad MM, allowing subsequent
autologous stem cell transplantation (ASCT). They wers 7 males and 10
females patients with. a median aga of 33 yaars (37-85). PBPC were
harvesteZ after | to 3 coursas (mecian 2) of VAD chemotherapy regimen.
At time of scem cell collection, 16/17 patien's were in first parsial response
and 1 patient was refractory 0 VAR, Lauka;hereus were performed in T
steady-i1:e hematopoiesis on days §, §, 7 aiter the beginning of 10 ug/kg.
G-CSF daily administration. The fiest two lcukaphnuu producty were.
subjectad to positive salection of CD34~ cells (CEPRATE stem cell *
concenzaior system, Cell Pro Inc: Soshell Wash.). A median number of
72108 CD34* calls lkg {2.4-28.4) ware harvestad with two leukaphereses,”
After pesitve selection, the grafts conained a median number of 32x106 ™
CD34* calls/kg (07-14.6). The madian jurity was 79% (63-90). Thus ASCT . *
was feasidle for all pts. The conditioning regimen consisted in Melphalaa™™
alone (200 mg/m2) (n=S) or Mel phaian (140 mg/m2) in combination witha _,
fractionaiad 8 Cy total bedy irradiation (ne12). All patients received G- =
CSF (Sug/kg/d). from day 7 afuar mansplantation until granulocyte..
recovery. The median time 1o granulocyte (> 0.5 109/L) and platelet (> 20
10%/1) engrafiment were 12 (9-13) and 12 (5-38) days mp«ﬁvdy No bn:
death was observed. No late graft failure cccured.
Cur study pravides fucther evidance hat G-CSF alone mobilizes emly
sufficient paripheral blood CD34+ ails for positive selection in pts with
de novo MM, and is a good alternasive to cyclophosphamide » G-CSF -
priming. This procedure allows rapid and sustained reconstitution of
hematopoiesis after myeloablative Hezapy.

-
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A CCMPARISON OF ESHAP o G-CSF VS CYCLOPHOSPHAMIDE
i 1.85g/m? + G-CSF¥ FOR PS3SC MOBILISATICN IN PRE-TREATED
‘ LYMPHCMA PATIENTS: A MATCHED PAIR ANALYSIS. WamsMi~
Laysram 2 ¢ Syfvap AM,” Parvesr AL" Per, AR " Maciitan 8.° Galdstaps
Al L~er DC." Oepanment <! ~asmarsiegy, University Celage, Landon.
Cyclazhasphamids 1.5 /m? 22 G-CSF 8 an etfective PSSC mabilisation
reg:men in patients previously taaiad ‘or lyrmgnoma. I aconsecutive senes
of 222 iymphoma catierts (He=j«ng 2isqase, 'ow grade NEL ang nigh grade
NHL! meniiised with this regirms= 319 hac an acequate harves: dafined a3 >1
X 1C%%g CO34+ cuils. However 1 stam cails are 10 De purified a 'sast 2 x
10%%g CD34+ cuils are recui’sd o allcw or the losses asscciated with
guntzaten, Furthermore in S0 SS24- cad puntications using the CEPRATE®
column we have lound trhat “~al cuity of CD34w cuils $ relatad o the
percaniace of CO34-- cails in ity ~arsest materat and a CO34e call purty of 2
1% 8 rsquired 10 ensure GOCT Iury (Mmacian punty 71%, rangs 47 - 93%).
Usi~; "na cyciophesghamice ar: G-CSF mobliisation ragimen onty 37% of
Tsnsma patients achisved 520 2t ihesa Nresnoids with & single apheresis
s desiratle for madTal cost  efficiency. Funthermore,
cycicanssphamide 1.5 ¢/m? has :ziv imizeq anti-iymphoma 3cvity and s not
iceat wran tumour redustion as ved as P2SC mohilisaticn 3 required. The
mir2TAM ragimen $ an effecve ymoncma saivage regime Sut 3 stem call
toxic ard a pcor mobiliser. We ~ave thersicre svaluated the ESHAP regimen, -
one 4f the most aifective converucnal Zcse iymphema saivege regimens for
stem cai maogilisation. Thirty <ire rmproma patients were magilised with
ESRAP narvesiing on erising witie Siccd cell caunt, with acheresis typicaily
beginning on day 15. The mcziisatcn results on the first cay of harvesting
waere czmpared with 33 patients mccilised with cycicphcsphamicde 1.5 g/ne »
G-CSF wio were maiched frem die arger popuiation datatase for type of
lymenoma, whether or not they "aad recsived arior radictherapy cr prior BEAM
{ min2 EAM therapy and number 2f Srevicus cycles of therapy, with apheresis
pericriad on the first day the sest nadir wte excaeced $ x 10°). The median
numzer ot MNC collected in a singis acheresis was 2.1 x 10%kg with ESHAP
mectiiszson campamd to 2.9 x 10°%g in the mached cyclochcsphamice / G
CS# cantrols (p = 0.003). Thae sumcer of CO34- cells mobilisad with ESHAP
was Jraatar han with cyciephessnarmics ang G-CSF & 4.7 x 10%%g and 2.9
10%%g resgectively (p =0.07), as ‘wvas the cercantage of CD34+ cails in the
aphieresis product (2.4% vs 1.1% respectively p = 0.0003). In the matched
cyciczhasphamide and G-CSF 3rsup 48% of patients failed ‘o achiave both
_ the mirmal CO34 dose and CT3<% thrasntolds compared o 33% in the
ESHAZ group. ESHAR is ihus 2 Mghly effsctive mebilisation ragimen which is
preferasie to cyclophoschames 1.5 gim? + G-CSF ¢ antl lympnorma activity is -~
recuired from the mobilisation regimen or CO34- cell purification is intenced,
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Molecular and Cellular Studies in Myeloid Leukemias
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SUPRAPHY SIOLOQGICAL CONCENTRA SN
NTINUILA TS G.(()W'l'll OF CFUGM RS
CSF HUT NCTHY GOSF FROM NORY,
Rorarm®, 350 crg, Pivison of | lerna
of Mledmeame, Lo Angeles. Caliena,
Phamresasioy:d amaategtions o all-trans raimne seid | TRA) induces dilfersnuation in
vitr and 1 i of autd promyehwvas leukania Salls that Rurbor one rerranged rennoic
acid revepter U@ o Studuex wih aermat munse cells wdicate that RARe
comunction w23 GM-CNE plavs 3 role  the 'srenngl bifersauauon of normal neutropimi
provarsans ¢ PNAN 90 TLIS, 19930 W havs reviously shown that TRA stimulaies the in
vire growifi of sonmal buman CFUSGM stivmes Soim done marrow (BM) cails (Exp.Catl
R £3X 3970028 Lo liuting o the 22! siogres] of TRA
(O 3\ on e gnan BM CEU-CML we s £D33-cals mcr:d by an avidin-bioun
abmorreon al (Califro) induesd = &iferemt cvickines. TRA continuousiy
present in the senoid cultures. inGrensed e sumeer (mer=SDY of day 14 CFUGM
cohsmes por 10°13M céils anduced b 10Cwm: I3 rom 58:4 (no TRA) to 2052136 3.8

5 OF ALL TRANS RETINGIC ACD
NITORS INDUCED 3Y IL3 OR GM-
LAY CD3-CELLS O Deuer [

varsics I Soushern Caiicrmia School

2 3t e

fold: pad 00T% or b S0mg/mi GM-CSE from © %=1 36 to 3325206 (3.2 fold p=0.03), The
meraa w O by TRA with was sttty wmmiiczme grester wath (L3 than with GM.

CNF (pm)US) TRA had o cltet on CRU-GM! imduced by G-CSF, 2012163 calentes (no
TRA  and 21 3= 161 (wath TRAL TRA withous 5 owth $36:or o with (L6 did not induce
CHUGM ot TRA insnaaad Uns aumine of - _ur.d\::d CFU.GM from CD3S#38+ l:eils
saparztied by flew cuometry by 6 fokd, but mat e CD33+CDI8. subset. In
expesunens, TAN wiee aded on ditferent dzvs (1+13) ater the start of IL3 or GM-CSF

duasd CFU-CM ol The s CF0-GMf peziied winn TRA was added on day
| and then griuily deslined. TRA added ater day 9badmw:laqd!‘eaﬁmc-
resputin -:.\p-.-‘!h:nh had o effixt v G-CS7 induced CFU-GM. Fusther separation of
evharat-snneisd S04+ culls by tlow eyomsy 0 >9§% punty showed that the ncement
of L3 sinducei CUGM by TRA was hugher then csils purified 10 a lesser degree (50.75%
Y by the colume. {a summary 1) \upr:ph\sinl«.;...l concemrations of TRA cIn increase the
n vitro gmmh of normal human myeloid progsnisors having normai RAR genes. 2) TRA
atx dincetly o s CT34 e il withour saxsesry c2is but requires [L3 or GM-CSF. 3) TRA -
donss mt i CHUGM induosd by G-CSF oe witen sdded atter 9 days to semusolid culture
induccd by I1L3 wr GM-CSF. suggeasting tht seral myelord progestutors may lose ther .
sumulory neponse 10 TRA m thee proves of ditfesestistion. ) APL pstients treated by TRA
oiten have an iy nse of the ditterentiating leiemic alls, followed by decling in blood
counts. Wee hyporaasize that our resully with normai myelowd progenitors may have rdwma
in um.trsl:miu' s climeal reaction of the A3, slone 10 TRA.
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In Vivo Biology/Clinical Use of Hematopoietic Growth Factors
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Promezapoietin, an engineersd chimeric growth factor for plateiet
gr;ducsinscﬂls. L P'.' =N ba.” i, NLMj L.Z‘.
. tomarse 8 T age * l K bgmis" og &
Eavary* MR, Staten,” M.S,_Huvah,* W R.C Wood,®
.--—....'n D Vl”im' Dot - & e :4 E-.Gss I ! M isv;sns. W g

Smits® and LP_McKeam . * Searie Researcin & Development, Monsanto
Co., St. Louis, MO University of Maryland, Baltizmore, MD

Promsgacoistin { PMP) is a novel enginesred chimeric hematopoietic
growth factor designed to bind with high affinity to human IL-3 and ¢-
mpl recestars. [n a cell line TF1.2.84 responsive ta both [L-3 and c-mpl
ligand. ?MP activates both recszzor complexes and inducss signaling
eveats such as fyrosine phosphoryiation of receptors, JAKs and STATs
represening a combination of the 2ifects of both ¢-mpl and IL-3 receptor
agoniss. In cultures of human bone marrow-derived CD34» cells, PMP
stimuiaced multilineage expansion and 2 specific exgaasion and
differen:iation of cells of the megakaryocytic linsage (MK). In the
preseass of ¢-mpl ligand CD34- enriched cells cultursd in vitro
differsnziazzd 1o mawre CD4 1+ megakarvocytic phenotype, but there was
only very modest csll expansion. PMP by contrast, induced substantial
expansion in the total number of sslls as well as CD41 expressing MK
compared 1o either the c-mpl or IL-3 recepror agonists alone. Cetlular
morphology. ploidy and colony assays indicated that PMP sxpands less
mature czlls of the MK lineage, and in paricular, a larger number of early
BFU-MK colonies were observed with PMP. These jes may have
unique advantages for ex vivo expansion of MK and myelocid
progeaitors. In preliminary expsriments with bone marrow derived
CD34+cells, a 24-fold increase in total nusleated calls was observed with
PMP of which approximatsly 43% expressed CD4{ after 12 days of
culture, PMP was also shown to eakance platelet production in vive: a2
to 4-fold increase in platelet numbers was se2n in normal primates. [n a
radiation induced primate myelcsuppression model PMP mitigated the
nadir in platelet numbers (platelets maintzined above 68,000/ul compared
to 5.000/ul in animals that did not recsive growth factor), and also
enhanced neutraphil recovery. These results suggest that PMP, due to its
combinsd sarly lineage and MK growth and diffsrentiation activities, isa
promising platsiet restorative fastor for thrombocytopenia created by
myelosusaression and will have utility for ex vivo expansion of MK
progeaitars for cansplantation.
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GEME WARKING STUDIES INCITATE THAT E¢VIVC EXPANSION OF i
MCEILZET REESUS PERIPHISAL 3LOCO CELLS RESULTSINRAFID
INITIAL ENGRAFTMENT aUT & :.‘.::NlSr--J LCNG TERM
RESCSULATING ABILITY. JF Tyzaie SE Sallars -3 A s’
Qongrca ¢ S Dunbar. Hemats.2gy 3rancn, Ni=L31, NiH, aoznsca MO,
The #x vivo expansion of prime/e hematapcielc calls i an areg of itanse .
interes: for gene therapy and ranssiantation apsiicaicns. Expanded
pericneral biced (PS) pregentars Nave zesn usad clinically (NEIM
333:222.1965); howaver, the long ‘arm ingratment pstantal of sxoanded
calls ramains uncartain. To addrass this Juesdon, gere marking technoicgy
was used 19 allow Yracking of bet exsanced and ncn-expanded rhesus
menkay S3 progeniters in the aurisgous Fanspiantaisn ssting. SCFIG-
CSF-mcziiized rmaesus PS calis wers 2cilected Sy apineresis and enriched
for primitive progenitors by CO34 salacion. The 034~ cuils from each
animal were split into 2 equatl alicuss and were Tansduced with either :
LNLS =r GiNa Negmycin-resistancs gere marking reTsviral vectors (with
equivaiant dters of § X 10%/mi) usi=g 2 standard $ day s..xpomatant :
transducson in the presencs of ‘L3 L3, and SCF. Atheend of -
trans=uctan, one aliquot was froZan, while the othsr was expanded in the
contricsa presanca of iL-3. IL8, an3 SCF for a total of 10-14 days At the-
end af nis expansion periad, the secsne aliquct was aisa frozen. The . .. -
anima:s Sien received 650 cGy of 1=t Bedy irradiaton X2, Thefollowing =~ .. . .
day, ke expanded and nen-expanded ransduced cails were reintused. In
the first ‘wo animais. there was 3 4C /cid expansion of (ctat nuciested ceils - - -
over 10 days, and engraftment (ANC>E30/mm?) occurred atday$ - - . /. ¢
(comparad o day 12 for histerical cortsis ansplantes with Yanaduced but - -
non-sxganced G-CSF/SCF moktilizad zericheral blood 034w cuily). - - .-
Semiquanttatve PCR for the Neo gane demonsated 3n equal contributien RIS
towards shont tarm engratmaent (wesks 1 and 2) by both the GiNa R
{nonexsanced) and the LNLS (expandad) marked csils; however, hymk .
8, the gral fram the expanced cafis had failen to below the imtef . .. . ..
detacsan (<0.01%) with a stable signal persisting from only the - T
nonexzarded population at >12 weeks. Twe subsaquent animaiswere .. =,
transctanted with a 14-day expanded cail population marked with GINa and s .
8 non-2xpanded population marked with LNLS. In one animal, st2weeks ™ ..
there was aqual contributien of sxs3rced and nen-expanded calis, but by ”
week 3 arly the non-expanded signal was deteciable. Theotheranimal
mobilized poorly and recsived a very low dese of the nan-expanded CD34+
- ceits. Casgite an intial rise in neutcghils marked Sy G1Na (sxpanded calls)
. stwesk 2, the animal was suthanied at day 38 ‘or graft failure. These
resuits suggest that ex-vivo expansian cf peripheral biced pregenors leads -
to promgtinital engraftment butimpaired long term rapcpulating abity.
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' FLTI CSPENDENT HUMAN PES(PHERAL 8LOCD (P8) LONG TEaM
CULTURZ INITIATING CELL (LTC.C;) EXPANSICN LE3DS TC AETROVIRAL
TRANSCUCTION WITH MUTANT MGMT AND RESISTANCE TO OS.
BENZYLIUANINE 5 BCNU. QN <23, /S Raess® S M Szscaivs, K Law® °
Sl Gerzzs. Qepanimant of Mecicine anc CWRU iretana Cancar Cantar, Univ.
Hcsp. ot Claveiang and Case ‘Westam Rassrve University, Cleveiand QH,

Human ~ematopcietic stam Sails exzress low leveis of the CNA rapair srotein
O%-alkyiguarine-ONA alkyitranstarasa (AGT) ang are excected 2 £8 markedly
sensitizas ‘¢ BCNU follcwing AGT innitition By Qé-tenzylguanne (BG). BG
raverses SCNU rasistanca of Cancar csils in pre-ctinical siucias sut cumulative -
and proicrged myelosupsression is expected 0 2¢ desa lismting in current y
pnase | irais. We have shcwn na: MP3 retreviral ransgucton of human -
commutes srgenitors Sy mutant MGMT cantaining a glycine ¢ alanine mutaticn
at positicn 13§ (AMGMT) resuits in significant resistancs o EG:SCNU (Reese ;
er.alPrcs. Nad. Acad. Sci. USA, In Fress 1996). In s stucy we evaluated s
AMGMT jsare transter into LTCICs wrich appear 0 be :he argat for BONU :
toxicity rasiting in prolongecd mye'csuzression. Recernt stucies have shown
that cytex:ne comtinations cantaining FLTI exgang LTCICs in vitro, which "
should faciitate gene transier into :rase cwils. Thersfore we used G-CSF y
mebifize2 auman PE derived CD3L cals [Caprate LC, CailP ] containing 0.1-

0.2% LTCICs (by limiting dilution) ars cuitured them in the presance of FLT3
{SOng/mi} Immunex], hIL3 (100U/my), RILS (SOU/mi) [Sancez] and nSCF . :
(100ng/ri) fAmgen], which resulted in 3.3-5.2 foid LTC!C axpansion onday 3 :
and 120-230 foid LTCIC expansicn on 2ay 10. CD24 cails were cocuityred on” :
AM12-AMGMT-MFG retroviral procucers tér the first 4 days and excosed 10 ;
10uM BG !clicwed dy 0-10 uM ECNU ‘er 21 and cuityred cn imaciated affogeneic =
human marsw stroma for § wesks. Incividual secongary CFUs anatyzed for
AMGMT gene transfer shawed that ail ccionies (23/23) frem SCNU treated
cuitures ard £8% of the ceicnies e untreatec cuitures contained provirus, | :
suggesting that LTCICs are suscezstls to retrcviral infection under these | . 3
culture co~gitions. Furthermors, 3.8% of AMGMT ‘ransduced LTCICS survived B
8G/BCNU ccmpared to none of the 1ac2 transduces LTCICS. Whan comgared
10 commita? pregenitors, LTCICS aptear 10 be mera sensitive 1o SG/BCNU .
(30% vs 3.2% survival at 10uM/10uM) which mignt reflect the effacts of partially -
regairad CNA damage 0n stem cell Cesisicns regarding quisscence. apoptosis
or commitTant over the S week culture deriod. This stucy demanstrates that
hurman P3 LTCICs are highly ssnsitive to SG/BCNU, providing further evidence ~
for anticipated diinical toxicity of preicmgad myelcsupressicn. In summary, FLT3 .
degendent culture expansion of hurman P8 CC24 calls leass 10 retroviral 3
AMGMT transdustion of LTCICs, resutting in resistanca agairst SG/BCNU, a o
strategy wrich may have clinical utilily in protecticn frem SG/BCNU induced
myelosuprassicn.
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HUMAN CD34 STEM CELLS EXHIBIT POTENT VETO -
ACTIVITY IN VITRO: RELEVANCE TO "MEGA DOSE’
STEM CZLL TRANSPLANTS IN MISMATCHED LEUKEMIA

PATE.\TS Yair gnm Nysic Raeham- ot Corhoe Baghac-t ustigs, Hav Segals, ’
Badx Mezzze, Alaig Bererd, Masenn B Mazall, Yabug Giqe Weizmann lostinne of
Science, Rezavar, israel, Hematolegy [osinize. Xarian Mecizal Center, Refovor, Israck and
Hematology =2 Clinical menunoiogy. Univernry of Perugia, Perugia, liaty.
Graft-versus-tost disease (GVHD) is uaiformly iethal i recipients of HLA-
mismnaiched =arrow. In SCID patieats, wtis major obstacle can be overcome
by rigorous Tcell depletion prior to tansplastation. In leukemia patieats, -~
however.:is ben=fit of preveating GVHD is offses by graft rejection or graft
failure. Raz2=2ly this problem was overcorze by supplementing T cell- . ’
depieted beza marrow transplants with rmega-doses of peripheral blood stem
cells colleciad by leukapheresis 2fter mobiiization of the donor stem ceils
with granulocyts colony-stimutating faczor (G-CSF). Based on the above -
study we funser invesdgated and darmensaied in 2 mouse model (CSTBL/G-
~>CIH/HeJ) aa escalation of bene rmarsow doses by 4-5 fold leads to full
donor type saimerism in sublebally irradiated (6.5 Gy) recipients. The
marked mixsd chimerism found withia the spieen T c2ll comparuneat of loog
term chimen w2s associated with specific wlerance for donor type skin -
grafts and with 3 profound eliminagon of CiL.-P against donor but not
against third party antigens, indicating that the sybsiantial aumber of host
type T cells present in these mice must be specificatly tolerized towards :
donor type axrigens. The ability of the megz dose transplants to overcome the
marked resistancs of the host immunity surviving the preparative protocols
could be rmediated by veto cails preseat in transplant innoculum . However, -
more recestly we have fousd thar further purification of the megadose T -
cell depiezed raasplants by posigve selsction of CD34 cslls did not reduce
engraftroes: rare in mismarched leukermia patisats (23/24) , thus indicating -
that PBMC CD34 cells might posses vezo acsivity. In the present study, we -
dmoadd: nsm..‘:- byrlimit dilutitgo%f CI'L.;P i?he human PBL m:é ind“: the
ition of pusified bumasn < cells to the primary mixed lymphocyte
cuiture leads 1o marked abrogation of CTL-P frequancy against irradiated
PBL stimulazors whea the lager were collscied from the stern cell donor, but
not when th=y were of a third party origin. Irradiazed (30 Gy), or roembrane
m-ued (=2oswell culture syst2m) CD34 stem cells did not exhibit
inhibitory e¥2ct. FACS analysis of the purified CD 34 cells showed that these
cells are hizaly positive for HLA DR and segarive for the costimulatory -
molecule B7. It is possible, therefore, thr CD34 cells in the ‘megadose’
transplants - pechaps by their izability to provide costirgularity molecules -
are actively r=ducing the frequency of CTL-P direciad against their antigens
g‘m thereby beip 10 overcome allog=aeic rejection. and esbance their gwa
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GENET.C MODIFICATION OF CELLS USED FOR TRANSPLANT
FOLLOWING INTENSIVE THERAPY FOR OVARIAN CANCER
AND BREAST CANCER. [ Kavaragh,"E, Hanapia,” R Gilss*S.Q, .
Eu,' Z Zu,* D_Ellerson,* T_Wapg," D_Claxton, Z. Rahman, R,
Berersen*S Heimfald * R Cos,' T Holzmaver * B, Machamer* A
Dayre," M. Acdreaf, R Clhamztis, and A8 Deisseroth. U.T. M.D.
Anderson Cancer Center, Houston, TX, CsilPro, Inc., Bethell, WA,
Syseemix, Inc., Palo Alto, CA, Kenneth Norris Jr. Cancer Hospiul,
Los Angelss, CA. Ingenex, Inc., Menio Park, CA, and Yale University
School of Medicine, New Haven, CT.

Perighenal blood or marrow ceils wers colle'ted from pagients with
advanced carcinomas of the breast or ovary, and then selszred with 2
CD34 moncclonal antibody column. We thea incubated the CD34*
cells with a MDR-1 vector under two conditions: 1. suspeasion in
rerroviral supernatant for 4 hours, and 2. inoculation on swomal
monolayers for 2 days in the presencs of [L3 and ILS. The zoal of the
MDR-1 medification was t0 make safe the post ansplant adminiscraton
of taxel chematherapy. Eight of the 20 patiants reached 2 complete
response after. wansplane and nine of the twenty reacked 3 partal
response afier ransplant. The mediza progression-fres interval was 10
months, and the complets ceszonses aave lasted 16.5+, 15,8+, 15.8+,
11.0, 10.5+, 10.5+, 10.0+, 10.0, and 8.5 months. Foilowing
transpiant, 0/10 of the patients wransplaned with suspension wansduced |
cells had MDR-1 modified cells post transplant, whereas 5/8 of the
evaluable patients wansplanted with the szemally Transcucsd cells had
MDR-1 veztwor positive ceils post transplant. In situ PCR showed that
up to 3-7 percent of the ceils were positive for the vestor MDR-1
transgene following the transplant. Solution PCR analysis prior to the
transplant showed that the transduction frequeacy, which ranged from
1-20%, was oot differeat for the CFUGM derived from the solution and
the swomally wansduced cells. This daa indicate thac it is passible to
modify sufficieat numbers of the CD33$ selec:ed cells to repopulate
leshally-irradiated ‘bumag recipieats with the MDR-1 genetcally- .
modified ceils, when the somal but not solution transduction method ~~~
is used to '.mroduced'w MDR-1 ve::ortnnscr'puonumt into the CD34
selected cells.
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PERSISTENCZ OF ENGRAFTMENT AND DOCUMENTATION OF DONOR »
DERIVED C23:7C)38" CELLS IN THE RECIPIENT BONE MARROW &F‘ER .
IN UTERO TRANSPLANTATION FOR X-LINKZD SEVERE COMBINED : A
IMMUNODEZICIENCY. mu&smwwn c
Pamda and SO Zsniani, Dept Of Surgery, Chiidren's Hospital of Philadelzhia, :
Philadelphia. 24; DNAX, Palo Alto. CA; Nad, Center for Humaa Genome -

‘ResearclVNIN, 22c25d, MD; VA Medical Canter, Univ. Nevada, Reno, NV,

We recently resorced the successful treaunent of a fetus with X-SCID by in utero * -
transplantation of CD34 enriched paternal 3M. Analysis after birth revealed “splic” * 7 -
chimerism with ail of the patients T-cells being donor in origin and all other linesges
host in erigin. Tie eripheral expression of on!y Twcells couid resresent pecvistence of
commme-‘ donzr '\--hold sroganitors. or seiscive cxpms.on of engrafted dnmr

conesn about B2 *a-nanmcc of engraftment. as well as .he applicability of in utere
HSC transpla==-icn 1o hematopoietic diseases lacking the selzctive advantge for

normal lympic:2 srogenitors present in X-SC!D. We report here the clinical stamus of
the patient &t ! morths of age (18 months afer Tansplantazion), as well as evidescs
for the engrasest and persistence of 2 donar derived HSC candidare popuiazion i
patient’s BM. Tz ‘erus had received a series of three ulrasound guided (P wansplants
(1.14 x 10, 8.9 x 10% and 6.2 x 10° cells’kg) of COT4-enrichsd paternal BM at 16,- - .-
17.5, and 18.8 wesks gestation. Posmani analysis revexled 2 pamern of “splic” '
chimerism with sssextially all of the patients T-ceils being of donor origin, and all B~
cells, monocytee. and NK ceils being of hoss origin. The patient is now 13 monthe
oid, elinically heaidty with normal growth and developmsnt and no significant
infections. The sazem of “spiic” chimerism has persisted. His celf counts and .
lymphocyte sussets are complecety normal. T-csll function a3 assessed by non- s
specific mitegea respoase 18 well as response w IL2 and anti-CD3 antibody is normal. .
He has evidencs of immunogiobulin class switching and has measurable tite's of I3G

to tetanus. diptheria. and hemophilus after thres vaccinations. Assessment of tolerance

by MLR shows uneguivecal evidence of donor specific wleranee. To assess the
engraftment of a donoc derived “HSC candidats™ population, 3M was obuained 223
months of age. Analysis by flow cytomeuy revesied 3% of CD3d+ and 17 of
CD34+/CD38+ BM cells to be donar in arigin. This strongly supports the sagrafonent
and persistence of donor HSC and suggests that there are unique features of the X«

SCID hematopoietic environment which regulate and reswrice differendiation and
peripheral expression of donor cells. We canclude that the in utero transplanation of
enriched adult 3M can successfully west X-SCID and that selective peripheral '
expression of T-1l's is secondary to regulaiory events in the X-SCID hematopoictic
environment. Alough X-SCID offers a selective advantage for normal versus ye
deficient lympiccy e progenitors, not present in most hematologic Jiscases, the:
engraftment of 3 donor derived CD34+/CD38- population suppores the cautious -~ ++° -
application of in uiezo transplantation to other hematopoietic diseases.
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Cell Processing: Purging and Depletion,
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QUALITY OF 1L-3 AND G-CSF MC3ILIZED STEM CELLS IN
PATIENTS WITH EARLY CHRONIC PHASE CML. M Heinzinger *
C Waller*. §.Scheid* R Menteismarn, W Lacge. Department of
Medicine, Hematology/Onealegy, University Medicali Center
Freiburg ana Department of Bicicgy. Uriversily Freiburg, Germany
Chrenic myelogenous leukemia (CML) is a clonal
myeloproiferative disorcer of the hematcgoistic stem cell. The
occurrence of the Philaceiphia chramoscrme (Ph'), (S: 22), is
characteristic in more than 95% of CML patiants. As mest of the
CD34 positive, HLA-DR negative ssils are Ph° negative, it should
be pessibie to separate mainty Ph' nesative hematopoetic stem
calls by the lack of HLA-DR antigen excressicn. Leukocyte count .
and CD34 expression of sight patierts treated with IL-3 and G- -
CSF were anatyzed at different ‘ime goints during mebilization
after modified ICE chemotherapy. Csllecticn of geripneral blcod
progenitor cells (P3PC) started witen CD34+ cells 21% and
leukocyte csunts »500/ul were reacec. HLA-DR negative and
CD34 positive cells were purified by immuneatfinity and magnetic
bead separation. Successful exgansicn cf pragenitor cells couid
be demonstrated in some of the patiens using IMDM medium
suppiemented with 1L-1, 1L-3, L3, stem ceil factor (SCF) and
erythropoistin. The guality of ceils after CD34 pasitive and HLA-
DR negative separation techniques and subseguent exgansion
was evaluated by flucrescence in situ hybricisation (FISH) and
RT-PCR. Before mobilization chemstherapy peripheral blood
leukocytes of alf patients was Ph' pcsitive as analyzed by FISH
(range 6-80%) and RT-PCR. Leukapheresis products and
selected progenitor ceils after a first (usyally CD34+) and a
second (usually HLA-DR-) column purification and after 14 days
of expansion were below 5% Ph’ pesitive cells, our laberatory's
threshoid of detection for FISH anailyses. A substantial number of
sampies aiso tested negative for berrabl rearrangsment by RT-
PCR. Qur data show. that it is possible to motilize Ph' negative
P8PC during the eariy phase of hematapaostic recovery after ICE
chemotherapy and priming with simuitaneous IL-3 and G-CSF.
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T C2iL DEPLETION OF G.CSF MOBILIZED PERIPHEXRAL BLOOD
PRCGENTIOR CELLS FROM NOAMAL DONORS. D Mavmudis, 51 3ead,
Efza®. O Chau®, C.Cigaxt, Slgman, [Malideme, M Ende®, & -
Bemiozer um K_Andioses.Usrovesvacs AT Baeree BMT Unit,
Hz'nax.,mgv Branch, \IHI.SL and Dept of Transtusion Medicine, NI, Bethesda,
MD ang C=ilPro, lnc., Botheil, WAL

The iugher T ceil content of peripherat Slood progenitor cell (P3PC) allografts
compared to bone marrow makes T cell depletion of PBPC a technical challenge.
To evaizais a new 2 steg T cail degietion system, 8 normal donors received G.
CSF 10 22%3/d SC fac § days. On day $, circulating PBPC wesg callessad by 3 S
lites apiueresis using the Sax:er CS3UCOPtus cell separator. [ an ansmpe o ceduce
lympascyte content of the ceilested sroduct. dexamethasone 3 g po was given
ta <4 of the § donors Shr befsre 2phe-esis. PBPC collections wers processed using
an immuncasfinity column (CslIPro) fer positive selection of CD3< antibody(Ab)-
sensigasd sells, followed by T csll Ab sessitization and absorpticn in 2 second
smailer s3lumn. CD2 Ab alons was used for 4 donors and CD2+CO4+-CDE were
used ‘or Zie odher $ donors. Aversze lab processing time was 4 hours. Day §
cirelaring CD3d+ ceils ranged frem 28-197/ul (me2n 102/ul). Assuming a
resipies: Sody weight of 70 kg. a single 15L apheresis followed by the 2 step .
depieacn procsdurs resuited in a final product contining a mean of 3.5 x1054kg
CD34~ cails (range 0.4-6.3) and 0.3+ 210%/kg CD3+ ceils (range 0.13+1.2). The
mean C‘.‘)E&- ceil yield of the 3 step precedurs was 43.6% of the original produet
(range 32.53%) with mean CD34 putity of 72% (rangs 28-91%). The mean .
CD3= T :eil depietion achieved was 3.7% logs (range 3.4-4.2), The tabie shows
the cell cantent of the final product ealcutated for a 70 kg recipient. e

Teell nuamcm-' cpx  CPI  cpagg

» kg deoletion

( co2 - 4.4 43 12 s

2 co2 - 19 52 017 39

3 o . 0.4 38 ols 37 -
4 et + 17 8 0s 38 - -
s CDZei+8 - 57 - 38 0.18 - 18 T
é CDli+8 - 63~ 40 025 42

7 CD2eis8 » s 32 014 37

3 CDlsie8 + 53 44 0.13 39

There was a0 definite effect of dexamzthasone an CD3+ cails in circulating blood.
apheresis produce, or final T-depleted produce. Split product swdies in the last 3
donors showed to differsnces detween depletion with CD2 alone vs

- CD2+CD4+CD8. This 2 step procedure results in a product with CD34e and :
CD3» ceil doses suitabls for a T ce!l depleted transplant, Since the CD3e cell 1.
dose is low, 1 further increase in mcnsw«lldoucnuldhmphshdm e
a 2ad spheresis procedure. This approach may be especially usaful i in EBPC, 3
trapsplancazion fram uarelated and mismatched donors. . .

2
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ISCLETICN AND TRANSFLANTATION OF HIGRLY PURIFIED
AUT GOUS AND ALLCTGENEIC €34+ PRCGENITCRS.
RSzngsrewager P larg * SKust® 25 Schlegel, D Nietrammer®and T,
Klirgazise®  Chidran’s Umiversity Hoscital, Universty of Tubingen,
Germany.

A mencd for the isciation sf Bighly punfied CO34+ progentors from
mee:lizee peripheral Dicod ang fom done mamrow for the clinical use in
aulcr:::.s and allogere:c transciamation was investigated. The method
consiss ¢f @ comtinagtion of an immuncatfinity colurnn (CaliPro) follcwed by
mag:-etc-acivated cell sorting (MACS) (8 patients) or ihe use of e large- .
scais MACS system (Supermacs. Miltenyi Siotec) foliowed oy 2 lab scate
MACS symem (Variomacs) (14 satents). L.s-rq this metned. autctogous
penizraral CO34+ ceils were isolated in 14 pediatric patients (12

newrssiisiema. 1 large anaplasic lymghoma. 1 B-ceil leukemia) and in 8
allcc &2 donors (4 hagioidenticat. 1 unrefated donor with ¢ mismatch and

t.:%5 wrh 1 mismateR). in 3 of e allogeneic donors, CTl4+ caiis from
amow were 32Cticnally iscisted to augment the stem ceil dosis. The
rty of the CC34+ cails in the 20 prezarations was §9% (range 98 -
with 3 reccvery the CT34+ progenitars of S0% (range 8C-100%).

‘nu sarzamage of conaminating 7- ang S.- calls was 0.1% (range 0-1.2%)
ane C.2% (range 0.1%-1.5%), rescectively. Up to now, 7 patients wsre
recorsiitviad wilh the autologous sericheral CO34+ cells aﬂer myetoatiative
u'mn*: u..s mean numter of infused CO4+ was 2.5 x 10°xg BW (range
1.0 -22 x 10%xg). The mecian time 1o reach 1x 10%L granuiocytes was 10
days (mrge 8.14 cays). In it 7 patients, a compiete hematopoistic
recsnsiivticn was obsarved with the longest folicw-up of > 1 yesr. The

isolatag allegeneic CO34+ progeritors were used in gl & patiemts 3 ALL, 1

WAS, 1 SCID, 1 Csteapstrosis). T‘u mean number of reinfused CO34+ -
calis «as:?xw‘nuxg (range 9.8 .30 xt0*kg). The mean number of reinfused
T- cei's was 8x10°/kg (range 1.5-20 x 107/kg). In 2 patents, contaminating
T-calls wers not detected By FACS analysis. A rapid and complets
hemazsscietic reconstitution was cbserved in 5 patients ater mysiosblative -
therazy with 2 mean tima to reac >1x10%L granulocytes of 12 days (range i
917 Zays). in the SCID patient, pericharal hapioidentical CO34+ cails were -+
infusae witheut concitioning regimen. in nene of the patients, & significant -
GvT (ride 2-4) was otserved. In conclusion, the described method offers
8 higrly effactive purging efficiency in CD34-negative malignancies in the -
autc‘arus situation and might aiso be usad in the therapy of autcimmune _
disessas fcr autologous T- and 3-ceil depietion. in the silcgeneic ummq,
. the metod is very effective in the prevention of GvHD in the mismatch or B
hagic:centical situation and offers an increase of the donor xeL s T
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Chronic Myelogenous Leukemia I

$07 CHRONIC MYELCGENOUS LEUKEMIA | 3s0-it

CD34"HLA-CR* PROGENITOR CELLS 13 JHRONIC PHASE CML. BUT NOT IN
MURE AZVANCED PHASE CML. . LYCLONAL.

M Dgifarme L3 Fonzaumy B2 M 22 :ad QM CSzmduils Dept. of Medeane,
Universuty of M a. M golis. U3A aad  Jest of Medicine, University
Hospital GasGuiabery. Leuven. Beigium.

Chronic myeiczenous leukemua (C2.L) is 2 =1l gnant dizezse of the hematoporetic siem
cell charsetemz2d by the Phuiladelphia chremascme and oer-abl jene reyrangement. Ve
have previowsiy shown by RT-PCR. s¥tog=euzs and FISE that COIS"HLA-DR" (DR
ceils, but act CI34 “HLADR ™ (DR™ csils. sreseat :n steady.state bone marraw of
sarme CML patients are hughly enmched far 2erabl mRANA © and Ph aegative (P4°) ceils.
Although s suggests that these OR” c2is may be Semign, the possimiity that g
population 18 23t 3C the clonal disorder 21g 23t vet deen muied out To determine the
cional ongiz o DR® and DR™ cslls. we :szzared the exgression of ber-abl mRNA
with Xchramasome tnacuvation {7(CI) panems :n DR* and DR™ fracucas in pertpheral
blood and mammaw. obtuned i1n steady -staiz 122 afier maosilization, from 6 lemaie CML
patients (3 in chronic phase (CP), 1nd J := :ssaierated phase (AP?Y). Ber-abi expresuion
was measuses v RT-PCR using 3-26i 25 10 :aternal sonwol, and XC! pstterns wers
dezermined on ke same ceil fraczons unzg 22 methylaton-based HUMARA isuay.
1,000 to 5.000 DR" seils from seady-state 30! of 3/3 C2P patients were der-abl mRNA®
and poiveional. The same polyclonal paaem w4 also fousd in the progeny of long tern
culture-initating ceils (LTC-IC) denved 2= ese DR” fractions. However, 2 smail
subpopulat:en if these DR* derived LTC-IC was bes-abl =RNA™ and <lonal. {n contrast
to the DR" ssils, DR%cells from steadv.state 3M of /3 CP patients were ber-abi
mRNA*, but sull polvclonal based on XC? sacams. In 1 patisat, DR* derived LTC-IC
all originaced from the same cione. [n 2 5 AP patignis. all analyzed progeniter
fractions wers ber-abl mRNA™ and clonal, 124 20 polycional fraction could be found ia
bicod or martow after in vivo mobilizacon. These studies demonsuace that : (1) DR
calls in chronic shase CML are highly enniszad for ber-abl @RINA®, Ph° cells wineh are
polyclonal Tzis indicates that the majorssy of these DR" cails are denved from the
residual poiveional, beaign stem cell poguisssa (2) Contaminaticn with Ph*, ber-abl
mRNA* monccional LTC-IC, is higher i3 22 DR™ population of CP CML marrow.
Since the buik population is however sull rciysional and FISH studies demonsrate that -
only 40-50% of DR™ ceils in CML are 5™ (Verfaillie o2 al., Blood 87 4770, 1996),
but the majericy of DR* derived LTC-IC :s monocionsl, the DR™ population must
contain Ph”, DR" derived progenutors and zrevasors. (3) Once the disease progresses.
few, if any bes-abl mRNA", Ph* polvelonal 22is remain in either Blood or marrow which
underlies the clinical observation that high ss¢ mobilizsten regiznens usually not lead
to Ph° collestions in these patients. We sansiude that polvelenal, ber-abl negative,
CD34*HLA-DR" ceils present in CP CMT zarow may serve as a source of benign
stem cells for autograrting i CML.
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ranuiocytes, vionocyiss and ivlacrophages 11

5§01 GRANULOCYTES, MONOCYTES AND MACROPHAGES I 44-il

IN VITRO DFFERENTIATION OF CD3+- HEMATOPOIETIC
PROGENITOR CELLS TOWARDS DISTINCT DENDRITIC CELL
SUBSETS CF THE MIIC-POSITIVE LANGERHANS CELL- AND THE
INTERDIGITATING DENDRITIC CZLL TYPE. Albeesht Licdemang',

Gabriele Kiiler', Andreas_Mackenen' . Handeik Vealken', Eslicia M.
Rosemchyl”, Hans Eckhart Schasfer’, Pagl Fiec3™, Roland Merveleziang’, and

axm_ﬂg::s“ Deparmments of Med.....e I (Hematology/Oncoiogy)” and
Pathology’, University Medical Caater Freiburg and Depanment of .
Biology®, Uziversity Freiburg, D-79106 Freiburg, Germany.

The effacsive generacion of antigen (AG)-specific T cell responses is based
on an early AG uptake at the epithelial borders of the organism and sub-
sequent presacration of these AG"s at cearers of T cell waffic and activation, © -
i.e. lymph zcdes (LN) and spisen. Lazgachans ceils (LC) in the skin and -
their countarsarts in other epithelial tissues take up AG by micro- and
macropinos:iosis and may be by phagacytesis. Concomitandy they exhibit
distinct funcrional changes, staring with weic migration to the draining LN
whers they Srally home t the T cell arzas as interdigitating deadsitic cells
@GDC) in ordz: o present thoss AG's taca up in the periphery 10 induce
naive or prized T cells. - We have damonswated recently that Birbeck
granule-posizve Langerhans cails can b decived from CD34~ peripheral
blood progezizor c=ils (PBPC) in the presaz:s of a T-cytokine cockuil (CCT-
7. Here we show that the sequential use of early acting hematopoietc
growth facess, SCF, [L-3 and IL-6, followsd on day 8 by differentiation in
the two faccr combination IL-4 + GM-CSF (CC3GM) is about 5x more
efficient gensrating 9x10* LC from 2x10* CD34" PBPC. Furthermors k.
allows w arrast ths cells in ths LC-stags for mors than a wesk whils
continuous =aruration occurs in CCT-7. Mamration of LC to interdigitaring
dendritic ¢3's (IDC) could specifically ba induced within 60 bours by
addition of TNF-a (20 ag/ml) or LPS (100 ng/mi). While molecules and
functions invelved in antigea (AG)-uptake and processing wers highly
expressed in LC, those involved ia antigea presentation were at siaximum in
iDC. LC wezs CD1a** DR**, CD23°, CD36°, CD30, CDE6, CD2S,
while iDC weee CD12a"* DR*", CD23", CD3§, CD80*, CD86° ", CD25°,
Macropitocyoosis of FITC-dextran was dominant in LC a3 wers .
multilameilas MHC-class I compartments (MIICs) which were detscted by
electron mizroscopy. The functional dichotomy of these cell types was .
finally suppcried by testing the APC-fusstion for tetanus toxoid to primed
autclogous T 2l lines, which was optireal when cells were loaded wich AG
as LC and scbsequently induced to besome iDC.
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Autologous Transplantation: Clinical Results

518 §518-1

A PHASE il TRIAL OF TOTAL MARIOW RRADIATION, BUSULFAN AND

' CYCLOPHOSPHAMIDE FOLLOWED 23V 2ER2PHERAL 3LOOE™STEM CELL
TRANSPLANTATION IN PATENTS RT3 ADVANCED MULTIPLE MYELO-
MA. H.Einse's M Bamberz®, H.Schmidhersent 5 Schomidve U Lehane

o 3 e ¥ Ssm'—-shzl A meSmaned (3 Scmi.emeg avran,
I 14 e

“ AU B Meoes N oo, © S W dnuw LKz
Dcpmnx of Hemawlogy and Oncolegy. w3 quat for Radiotherapy, Uni-
versity of TCbingen. Departnient of Hemeiogy acd Oncology. University of Haumburg,
Hannover , ‘-:::hwg. Ulm, Kiinikum Oléenzzg, -\ugsbu:g and Robert-Bosch Kran-
kezhaus Szt Germany

. Patieats w2y multiple myveloma (MM) i3 sdvancsd stage have a2 poor proguosis.
Recently the “Intersroupe francaiy du mysisme” bas finised 2 prespecuve randomi-
zed study demcusrating 3 susvival ad\'a:.uge of patienrs with sage LTI multiple
myeioma undersong high-dose chemotierspy 3d sutciogous stem ceil support
compared 1o satienls recetving conventiszal chemotherapy. Moreover, 1 ¢ muit-
variate anaivsis, response (CR = VGPR) s kgt Jose :r.:::a«:;y was found (©
sigrificanty imerove survival. Thus, the axinmant of 2 Zigker CR rate is one of the
major opjesuves in high dose therapy for sauems with ..x.lt.;:xe myeloma. We d-
esigned 2 2ow coadilionng regimen 10 incT2ase R raspense rate in tese patients. 'n
a phase L] ssudy Som March 1993 o July 1956 34 patients (median age of 32 years,
range 32 - $Q vears) underwent high dase saemonadiotherapy. lnclusion criteria were .
stage [ or [ MM & diagnosis. 3ge less a2 S0 vears. 12 patients inciuded in the
study had stage I, 2 stage I MOM. the isaryzs of the menoclonal componen was IgG
in 19 cases, IzA ia | |, only Sence-Jones Protets in 4. Twenty-two patiems had recei-
ved previcus chemotherapy, (0 of them less ihan 6 cveles, § 6-10 and 4 more than 10
cyeles of chemotherapy. 13 patients wers sonsidered as nonresponsive to alkylating
agents. 4 wers progressive under melphaias and VAD. All patients had recsived 2-4
courses of VAD prior to stern ceil harves.  Mobilization of PEPCs was parformed
after high-dose syelophosphamide (4 g/m) and filgrastim (10 pgkg s.c.) adminiszra.
tion. ‘Patients wers only eligibie for high dose shemoradictberspy when at jeast 2x10¢
CD34+-cells were collected 33 achieved in 34 of 39 patizats by & median of 3 (range
1 « 7 ) leukaghereses . Conditioning therapy coasisied of otal masrow irradiation { 9
Gy applied in 3 fractions over 3 days with shieldicg of the lung and liver). oral busul-
fan given &t a dose of § mg/kg every 6 hours days .6 10 -3 (total dose 12 mgkg) and
cyclophosphamide 120 mgkg No faal or life-hreaening complications were ob-
served in these patients. None of e patiens developed clinical or biochemical signs
of YOD. Inspite of rapid neutrophil resovery (> 500/ul at day 10) and platelet reco-
very (day +12) mucositis grade {11V (1934) ind fedrile episodes (23/34) were
observed in the majority of patients . Among 17 patients eligibie for response assess- -
ment § wh:sd:CRlumg{otJ- IJmthaVG?Q(md!hcpn
protein by > T3%) with 2 relapsing after 11 1nd 12 months. Two with a PR relapsed
after 2 and ¢ months, one patient did not respond ater PSSCT. Further patiens and
follow up data will be presented.
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Clinical Care: Acute GVHD and Infectious Complications ot |ranspianiauon

377%

PREVINTION OF GRAFT-VIRSUS-HOST-DISEASE 3Y TRANSPLANTA-
EIE?;: CF A%gchNEt;.‘ CD3+” 3LOOD CELLS ADDITIONALLY T-CELL
ZTID AMPATE- ¥ 3 Hommsrain,® Lo Arseniev * | Novopmy
Bamet A Smucls® [ Stdmzat LZ:::.' LG Kadar® C Haile* H.laldza.s:
and & Cagser. Dept. Hemawiczs 2cd Depe of Transf Med., Hannover Vledxc:.l
Schkooi. Gamany and Depr. Pu:.; iogy, Universicy of Oxford. UK
The ~:nsplanuucu of tmmuzcssisctad of allogeneic CD34° biood ccils providsy
rapid azd suable bexuatopoietic rescvery, is, however, alone oot suficicnt as effective
GvED-prophylaxis. We svalured ahecher an additional T-csil depletion of the
immungseleczed CD34” bloed coil zafts couid further mcucs scue GvHD d
elimas the need for post-Tanspiazg :mmpprmwe treamment. Five patients (3
OML I AMLL T \'HL.ma‘.'.anag:." vexrs, range 25-38, 1 male, 4 female) recsived
G-CS7 mobilized ($ugrkg 1.¢. 01} seripiteral Slood progenitor cells (PBPC) from
HLA-idearical sibling donors. C34” cells were selectad by immugoadsorptica
(Ceprasd SC, CeliPro, Bothel, WA) and frozen. The soassiscted T cefls were
poruczed and stored separately. Tre sonditioning regimen consistad of TBI (12Gy)
and Cy (120mg'kg). Awordmg 3 e results Srom T-cell depletsd bone marrow
mp..nuncn Campath-LH wis givea Lv. prior w0 ecndmonmg for prophylaxis of
grd Zeion (20mg/d, d - 11 to +7). At Tansplantation the CD34" cells were thawed
and Cimpath-1H was addsd (17tg/150mi). Campath.1H labelled > 99% of the
resicual Tcells, The gaft was ¢ .mﬁuedumbcmﬁnhcexmo
withiz 3040 min. Median rarsgiazied cell numbers were: 3.3 CD347, 0.21 CD3” -
apd 331 CD52" Campath-1H l1beited cells x10°%g. The p&':a:u received G-CSF
(Sug kg/d. s.c.) post-transplant s ag further GvHD prophviacis wag given, All
pacsts exgrafted. No graz faslers er rejection were abserved <o far (follow up 30-°
85 cayy). Median recovery time of zszrophils to reach 500 and 1,000/ was {1 acd *
. 13 days. respectively. Median resevery tims of platsiets o resch 50,000/l was 24
days. The fast platsist (median £ unite/patient) wnd REC (median 6 unite/patieat)
traesiusions wers required on mesiaa days 10 and [ 1, respecrively. One patient with ¢
aczive CMV infection and antivirai Teamment did noc achieve $0,000/pl placeies up™
to day 30. Noae of the patienss developed acute GvHD. Lymphocytes began %0~
resover aBler day 3§ with an invered CD4/CDS ratio of 1:4 and greater proporicns *
of CD#6" colls (3-24%). All these patients serapasitive for CMY developed CWJ
antigsnemia (day -1, 14 and 43). Preemptive ganciclovir or foscamet reatment was ®
§= and no progress 0 CMVAEissase occurred, One CML patient received donor T
hmphecytes at day +80 becuss 1 switch to ber-abl PCR-positivity was demon- -
stryed. The gansplantation of Tl deplet=d allogemeic CD34 cxlls preve:xa.i
eE:.-:wlvavbmwhdepﬁamgtbenpxdhmmyommmmm
widt PBPC grafls. Sincs no im=encsuppressive Teaument is used post- -transplazt, *
this approach provides appreprizie conditices for inducton of GvL, with douer *
hrphocyte transfusions. Whetse shig wilt mansiae in improvement of disease fee’
survival and whether the high ras of active CMV infections will cause ‘clinical
prebiems remains to be dstermined
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Clinical Care: Transplantation Regimen Toxicities and Engrafiment
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CROSS-2Z.CTIONS CF ANTI.CD:I2 AND QTHER HAEMATC?QIETIC MONOC-
. CLONAL ANTIBODIES TO NEURCZLASTOMA CSLLS. A_Vaize R Hifer*
: and B _Zi=i¢ (lag. By P.D. Wickgamanzyaks) University of Jena. Deparment of
Pediamics. Jena Germany. - : i
Peripherx Slood stem csils (PAST) are Seing used with increasing frequency as 3
progeaiter csil sourcs after mysioapixtive iwadianon or high-dose chemotherapy for
neuroblasierna patients. But more and mers svidences of circulating wmour ceils in
Biood are feund so that PBST harvess Tay conuin viable, high clonogenic umour
stem cells sarrying the sisk of being rsinkised into the pasient To ceduce the potendial
risk of mmaur contymination harves:sd mononucliexr cells can be purged with 2
selection of ant-CD3+ monacionai anzbodies (moAts). in the present smdy we
have exanined the surfacs memirans wmtizsas of six Feshly obained geuroblastoma
ummour spaciens and ¢ight permanent six primary, and four SCID-mouse passaged
cstl lines »uh the use of 3 panei of maAss develcped agrinst hzematopoietic ssils
including % CD34 moAbs BiraX3 (DAKO) ICHI (MEDAC), Qtendid
(SEROTES:, 1nd 12.8 (CeilPro) respestively, and mo.sbs primarily developed against
neuroblasie=a cails by flow-cytoremz wmalysis. We sezarared the non-adherent, small
round-shazzd clonogenic neuroblasiema ceils from the adherent seils of permanent
and SCiD-mouse passaged nevrubiasisma seil lines comparing this i vico modeil
system wits the circulating wmour il @ patiens and analysed e ceil surface
expressioz of CD34 antigen. As a resu’s &2 ajority of neuroblastoma ceil lines shared :
haematopeissic-associated antigens witk 3 (10-92%) and T (0-75%) cells, myeioid
cells and monocytes (0-100%) as weil 13 with megakarvocytes (0-80%). In liveraturs, -
there is recored that the CD34 antigen =ay be invoived in cell adhesion processes and
in Jhoming™ interactions betwesn stem :eils and the swoma of bone marow, In facs, we
found high resstions of ICHS (90%). =2 Birmaks (75%) in the lower differentiated |
non-adherent neuroblastoma ceils charasterized Yy 2 Jirzinished adhesion capability in
comparison with the adherent ceils (33%% ind 9%, respectively). Similar results are
produced wizh SCID-mause passagsd %iz2 clanogenic neuroblastoma calls immediately
afler tumovr resection in cORMAst 10 rer cultivated and differentiated cells. Results
of the considerable specific cross-reas=aas of ati-CO34 moAbS o neuroblastoma esils
were to be found in"an experimez: of mem cefl selestion of 2 bune marrow
morphologicaily free of neurobiastoms sils. After preparing bone marrow with the
bictinylued 128 moAb and its pusage theough a column of avidin-coated
polyscryla=ide beads we observed x zewrsziavioma cail clone growing up from the
selected stem cells at the 21st day of in viro culture. In conelusion, these cross
reactions fausd with haematopoistic aAss. especiaily the CD34 moAbs [CHS and
12.8, indicxe thae there is 3 porencis risk of accumclation of just the circulating
nsureblasiema cells during selestion of CD34~ ceils from evennually mmour cell
contamina:zd bone marrow or periphesa! Siced. Thersfcrs, the stem cell setection with
CD34 moAds should be serformed oniy wiy rested moAbs Sefore and with precaution
in neuroblasicma patienss. :
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EN®HANGEZD DETECTION OF 3R3AST TTMOR CELLS BY
.. DOMUNCCYTOCHEMISTRY POLLOWDIG ENRIGDWENT USING AN AVIDIN
: AFFINTY COLUMN. T Lpwon.* 32 Qomnder* M Xennegv ZJ Shoall
22s Lo Hami® AL RQss® CelPn, Ine, Zethell WA, Johas Hopians
Qreslogy Canter, Baltimore, MD, and Uuv. of Coicrado Health Sciences Ceater,
Deaver, C2.

The abcity to detect very low levels sf mumer calls in bloud or bone marrow is
usefal for deeclion of microme:astats Isease and  appears @ have prognastic
sigudcancs The presence of micrometarres in primary breast sancer patjeats at
the dme of urgery is signidcandy associuad with poar yrograsis 1ad early reiapse
(Care, =2 ai J Clin Cncal 9:1739, 1991). The preseacs of mictometastases has also
been shou= to be associated mth reducsd dissase-frae and overnll survival in the
high~dose shemotherapy, sutologaus hemaispoiets wam sell vanspianaaton seting
(Vesdsnturgh, ot al, Proc Ame Soc Clir Sncal 14:316, 1995). Current detection
meheds (Immunocytochemnistry, PCR) lazk e seasitivicy to detect bevond 1:1x10°,
whiis mumar calls may be contaminants i svels loser 2an this, The seasitivity of
surrent meeds of descton may be inmTmsed sigmiZzody if combined with 3
umer snmitment method that allows fir =s seiecwrve 2apoure of mictometastatic
mumer csiis, We have developed 2 syme= w0 earish for mmor cells fom bone
marrow, apieresis product, and peripheszi slood that Jn isolate onz mmor cell in
1x10* hematspoietic celle. Using this laboratery-scale pvidin-affinity solumst sysrem
we Rgve showa Setwesa 2 and 3 logs of sanshment of seeded mmor clls, The
isolated qu=or cails were capable of in s powth. A moacclonal antbody that is
specilc for 2 membrape-asociated antiges. 3ANSS (NeoRx Corp, Seantie, WA), is
used for positive selection of the tumor =ils Post-essziment detsction of numor
calls is aczsmplished by mexns of 3 sezsinve immusocvachemical (ICC) assay
using 3 cockil of anti-cytokerstin anudocdiss. In addivion, 18 sage 11 and § stage
IV braast cancer patieat apheresis sampiss have beea srocessed on tus svsem and
aralyzed by [CC, Of the 6 stags [V samzis=s only oos showed an ICC-positive cell
ydorwe.-;:hmmbu&hmam;inhwd? a=or celis postearichment,
Two of the § samples (33%) converted sz [CC-aeganve o ICC-pasitive following
earzziment for tumor cells. Of the 18 sage II patienr apaeress specimens, 3 (17%%)
have shows ICC-pesitive cells followiag enricamssr  Hawever, suboptimal
motsaclogy of these cails resulted in hissachslogically inconclusive results, None
of these sa=ples was ICCposiuve prior ©0 sanchmesz  One sampie had 3 single
ICC-pesitive c2ll prier to earichmeat, but »as ICC-oegative followtng sarichment
We ars coctiauing o test samples from sage 3 and sage [V breast cancer patients.
This tumor ceil enrichment system perss 3 mapid, se=sitive, and spezific method
tott.h.er:.:mcfc.mmlv low zuzbers of mmor cells in hematopoietic
produses,
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Hematopoiesis: Microenvironment and Cell Adhesion
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IMMUNCCHEMICAL  CHARACTERIZATION ©OF THE PROTEIN
SEQUENCE OF HUMAN Cl34 USING AN IMMOBILIZED PEPTICE
ARRAY. HM. Jones,® 8.L Focany.” M.S. Lecge.” R.W. eminger.” and S.J.
Tameswsii” (intr. by S Rewiley) CalPrs Ine, Sotheil, Washingtan, USA.

Tha sracise role of the CQ34 moiscule present on hematacsietic stem calls
and ZrIgenitors remains unclear. as & ligand for the human CO34 malecule
has act yet Deen definitsly icentified. CO34 may simply play a role in
achesve interactions with other cell types within the hematcooistic
micssnvironment Of aitematively, direcdly modulate hematopdietic cells
threusn callular signaling Dy Bincing of a specific ligand. Antibodies against
CL34 in adcition to being valuatle raagents for the isolation of stem cails are
useful 13cis with which 0 examine conformationaily distine: regions of this
call sorface molecule. In panticuiar, Mmapping of the differsnt peptide regions
recag=:zed By antibodies to CCi4 may provids clyes to the identity of 2
ligans ‘sr the COJ4 molecule. Using a published amino acid (AA) sequence
(Naka=urg et af., Exp. Hematc!. 21, 218.42) we produced an array of 128
differs=: qveraoping pentices scanting residues AA 29 - 291 of the
exiracailuiar gomain of human ST24. For the initial series of experimens
eac: cectide was generated 3s a 13 mer anchored ontc a denvatized
ceiluicss support with individual SectiCes overiapping the previous sequencs
of res:sues by two AA. Ingividual test antibodies were applied 0 the
memz-3ne and incubated far 3 hours at room temperature, This was
followe by washing and subsecuent cetection of any antitody bound to the
memsmane with 3 f-galaciosicase senjugated ant-mouse IgG antibody and 3
chremegenic substrate.  With (his system we have besn adle to examine a
vanety of CO34 monocicnails (Mcabs) and detenmine which Moabs recegnize
discrers epitopes nat wholly cesencent on the presenca of carbohydrate
moietss. For exampie, the Moad QEEND10 recognized 4 peptides spanning
AA 37 - 25 and the ICH3 Moab recsgnized 4 peptides spanning AA 49 - &87.
Studies are angoing to determirs the precise length and boundary residues
of the regions recognized by reacing Moabs. Scraening by this methed has
allowea the further delineation ang classification of the various antidodies
withiz the CC14 monccional clusier, Additionalty, the sher, linear, peptide
sequenses identified using this technique provide an aitermative form of
immunsgen for the generation of new CD34 Moabs. Futthermore, we
conciuze that this is a rapid and informative means of discovering and
characerizing peptide esitopes. Finglly, we believe that the characterization
of thess peptide sequencas may grovide both tacis and insights enabling the

. iderti®=3tion of potential ligancs ‘or:ne SO34 molecule.

.
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Chronic Myelogenous Leukemia
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MANAGEMENT OF HEMATOLOGIC RELAPSE WITH DONOR
LEUKOCYTE INFUSIONS: EVALUATION OF THE CEPRATE
SYSTEM FOR POSITIVE SELECTION OF LYMPHOCYTE
SUBSETS. G Risdon* M, Emde® | Betersone,® N _Saund.® and K
Auditore-Hargrsaves * CeilPro, Inc., Bothell, WA USA. Introducdon
by T. Keznan, -
Durabie remissions can be achieved in patients with refapsed chronic
myelogezous leukemia (CML) by infusion of donor allogeneic blood
lymphocytes. Such infusions bowever are complicated by acute and
chronic GVHD and marrow aglasia.  Optimally, the treament of
relapsed CML would involve the identification and infusion of the
lymphocyte population(s) responsizle for the anti-leukemia effect (GVL)
in the absence of GVHD. To this end, we have evaiuated the CellPro
CEPRATE separation system for the isolarion of large mumbers of CD4,
CD8 and CD56-positive cells from pecipheral blood leukapheresis. This
permits the rapid isolation of as many as 5x10” cells with 2 purity
typically greater than 90%. These isolated CD4 and CD8 T cells
maintain profifecative responses to PHA, anti-CD3 and alloantigens and .
cytotoxic actvity against allogeneic targets. Strong cytolytic acgvity -
against K352 targets is maintained in CDS6 selected cells. IL-2induced -
LAK activity against HL-60 targess is observed with all populatons
following short-term culture. The clinical-scale isolation of functional T
and NK cells is the first step in developing effective salvage and -
prophylactic immunotherapy against leukemic relspse. These positively . .
sﬁeﬁedaﬂsmahoandtdmforc-mexpamon.mmmd -
genetic modification prior to infusion.
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Cell Processing: Selection and Expansion

3709 .or

IMMUNGPHENOTYPIC ANALYSIS OF UMBILICAL CORD
BLCOD. IN VITRO EXPANSICN OF THE CD34" ENRUCHED
FRACTION. A POTENTIAL SCURCE OF MSPL\.\T-\BLE

HEMATOPOIETIC STEM CELLS.
H...Q........L"':":" = Ch. Mamouka®, EZiaiic®, L Bolonait® E_Ludaki®,

em3=s Deparmmeat of Pediame

Hemazwlogy: Oneology, University Haspial of Heraklion, Crete, Greeea.

Boze marrow wanspiantition is lizited by cthe paucity of HLA.
matched donors and the frequent aczwreacs of GvHD. Hemawpoiedc
wanspiaas using C3 cells are beng fcressingly used in pediamic
patents. Eurly estimates sugges: tat there may not- be encugh
hematceoisde progenitor ceils in 23 average sard blood sampie w*
reconssus adult padenms. We invesigaied the = vizo prali:'mﬁvo
potencal af CB CD34™ selecsed cells in arder o increase he progenitor °
poal Zam CB. We studied the paenonipic charactesistcs of UCB
monoaueiear cells (n=25) by one 122 =wo color flow cymamery. CD34™
cells wers isolated using s Ceprae LC-34 Bioun kit In clonogenic
assays CTU-GEMM, CPU.GM xd 3FU-E were gquaatfied by
methylzsilulose culture in body mozsaucizar cells and CD34” enriched
fractions after the addirion of diffesent combinations of Epo, IL3, GM-
CSF, G-CSF and SCF. The CB :eils were charsciesised by & low
protecsion of CD3™ T cells, inrsssed CD4/CDS rado, minimal
expression of HLA-DR and increased propersion of CD5/CD19 double
possicve B cells. All these probsdly rellect the immauriy of CB
lymphocytes conzibuting to decressed GviD. The aumber of CFU-GM,
CFU.GEMM, BFU-E ia cultures of CD34™ exriched ceils had incressed
34.68.225 fold respectively over ths ceil cultures of mononuclear ceils,
The adcition of SCF expanded the CTU-GM and CFU-GEMM colonies
3 fold in e CD34° cariched fractic whersas it had no influence on the
mononuciesr cells fraction. The inZuezce of SCF was mianimal on the
BFU-E formation in both CDSJ’ e.r.hed and mononuclesr cell
Sactions when added o GM-CSF, IL3 aad Epo. We noticed though that
the combisadon of Epo and SCF tm:'-:sedby 3,7 the BFU-E oumbers in
the CD33" enriched fraction. These 212 deostrate that CD34™ enriched
UBC progenitar cells have grescs :lonogesic ‘capacity compared o
UCB mononuclear ceils and they a2 more sensitive to the addition of
SCF. We therefore suggest that cord blood can be 3 valuable alternative
W bone marrow or periphersl tiood a3 a sowrce of phuipotent
hemopoiesic stem cells and addisonal investigation is necessary o
esublish whether ex vivo expanded sord blood progenitors will cnm
2dult paziears as efficicatly.

R
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Cell Processing: Selection and Expaﬁsion

3719

QUANTITATION OF CDJ4'DR'CD34'DR" CELLS BEFORE AND
AFTER IMMUNOSELECTION OF CD34° CELLS FROM G-CSF
MOBILIZED PERIPHERAL 8LOOD PROGENITOR CELLS (PBPCQ).
Carsas®, M _Rawia®. L Sieza®. ) 3ncnes.and £ Montsea: Deparsment of
Hematciegy Hospital Clinie Umsvernity of Barcelona, Spain.

Pasitive selecdion tecniques to1solate CO3<° calls are incraaningly used
for hemazszoiede progenitor cail enrichment. However, between 30% to 70% of
progenicer cells may be los: by using chese methods. To analyse whether
thus less 23e2zs predominanty CD3+"DR” or CD347DR" subsets. we studied the
phencnysic characrenstics of CD3<° cails frem G-CSF-mobilized P3PC beiare
and afsr sosiuve selection using the immunoadsorption avidin-bicun mesn
(CEPRATE SC), Twelve healthy suttets, median age 34 years {2!-81), cecsived
G-CS7 10ugkg/d sc. x 5 d. On dav 5 and 6 doncrs underwent 10 L
leukagiterasis usng 3 CS3CO plus seil separatsr The sum of the “vo apheresis
praducs was incubated with a brounylazed anti-CD34MeAb (12.3; CaltPro) and
then passed through 3 column of avidin-seated polyscrylamide beads. Bound cells
were reaved Som the columa by agitzden and rinsing and wers calleczed. Flow
cytome=y (FC; FACScan, Bectca Dickinson) was performed on the original | -
PBPC x4 on the immunosalecsad procuct Sag. MeAb used for FC included CD3,
CD34, ELA-DR, and a isotyse centrol. Quantitzgon of CD34” subgepulacens
was performed by analysis of a tetsl of 300,000 (PEPC preduct) or 50,000
cellular events (selected product). Recovery and puricy of CD34” cells after . .
positive selection were of 64% and 57.6%, respectively. Results of £C analysis .~
of CD3<" cell subsets befcre and akzr the selecZon procedure ars shown in the
-table. A 52% of the CD34°DR" ccils sresears in the oniginal PSPC products was |
recovercd after immunoselection, as compared to 24% of the CD34°DR ceits.

Cail feaction . Precolumn | Postcolumn }
CO3 e eells(®) ~ - 0.70(0.37-1.70) | $7.6(370-324) )
€034 cells x 10%kg® 63(28139) 425(2-363)

CIHLADR x 10%%g" §.54(2178-1278) | 4.06(1.96-344)

COIVULA-OR’ x 10%%g* 0.21(0.02-0.61) | 005(001-043)
Values are expresad as madian aad sanges. * Ry of rezepior.

In conclusion, this method allows a‘high enrichment of CDJ4° cells and is
associated 1o a predominant recovesy of CD337 DR eells.
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Gene Therapy: Clinical Results

33918

A CCMP3RISCN CF RETAQVISAL TRANSCUCTICN PROTCCSLS #0A GENE

TRANSFZS INTO AHESUS CO34™ ECNEMARROWCELLS. . ¢ &
K.S. Cocka, 3.A. Agricsta. M. A. <irsy, 2P, Wersta, KM. Hege, M.F, Fingr *, u_a_
Ragerts, #.2. Jonanue. Cal Genesys, Irc., Fester Ciy, CA Herratmog/ am

NHL3I, Roclenile, MOD.

RAetcviral gare tansfer into zrmats and huran long tem m;uunng
rmr.ata:cm stamn s (HSC) @ ineifiSient w..en cImpared 10 murine HSC.
Utlizing exising maethodciegies emmzved n these murine sdes, we have
evaiuaied sur gene Tansier pratocsis lor e tansduction of HSC in a mesus
transpiant mocel. Thay are tie lolicwing: 1) co-cultlne with retrovial Zroducers, 2)
mtrovical  suzsmatant infection. 3) n viva priming with Cywokines, and 4)
immuncsaiecszn of ranscuced ceils 27 i3 infusiort. The transfemed masker gene,
Cl42, 8 2 cumerie immune recectar tzmzosed of the Muman C24 W!uhr
damain anc e 2eta (Z3crain of e CI3 Tai recapter. Call surface expression of
his chimesc z-otein facitates S tatarminadton of transcucion efficency by
FACS arai/sis. A transiant me=dral tinssucion system, Kol was used which
yieles vee:=: Zars of 1-2 X 107/rm1 a3 assayed on NIH 3T3 ceils. Seven monkeys
have beer avspianted using il Iy imaciafon (650 Gy x J a3 the
canditiening -3j:men. In 4 anirmais, autisgous CO34-~enriched done marow (BM»
colls were Zraszmuiated with SCF and .4 1o 48 hours and then co-cuityrad with
retraviral Srazuzers for 48 heurs n e cresecce 3f SCF, IL-S, uxd patytrene.

Oescite in vroT Tansdycien efficencies ot 25-10% 23 measured by FACS analysis,
deteciabie CTiz exprassicn ot peritnaal Ticod (P3) or BM wes absent when
aralyzsd by SACS or PCR pcst n-.s-‘.ar.t n 4 subsesuent wnirais, CO34-
enriched 3M ~as Tansducad with nesTvial supermatant for 96 hours on Slates
csated with 272 CD34 mAD. In vitro barsersion efficiencies ware 10-18%. n 3 of
the 4 Zrimares, i-3% of PS ceis sxsressed CC«4z at 1 month post Sarsplant. By
day 50 howaevar, CD4z coukd be cetecs2s in cnly 1 of the 4 animais(0.5% by PCH).
Thess resu’s might rapresent wa-s¥usion of shortdived hemarcpoietic
progeniters, A additional 2 anirrals crsasvent i vivo priming with SCF and G-CSF
far § cays gzt to bone marTw hatcast noan attempt 0 improve stem cedl
trangcucien aficiency. Transduced CUit-expressing cells werm subsequenty
purified Sy cs! saning. In his preicest 23 sotad populations (>35% CO4*, 24

2108 ceila/a~i=al) were re-infusad. This acresenied $-70 fold fewer cals Tan the
unsaned inccuiums used n earfer tanssiats. Engraftmaent wes celayed in.both
acirals, ln-ﬂrstmmLCS‘zm:r*:admZ"-dPsmudzyxw 0.5%
& Zay 75 . Ths ssccnd animal was ne; :o"yPCR. The defayed sngraftment

_cTaarved with unmarked ceis in these a.-aS 3 cansistent with e endogencus
hemapciess recanstitution dessite w~i: was presumed (o be 2
desa of irg<iaszn. Furthermore, this consiiening regimen is associsted with a high
ranssiant-reiaied morteity (7/11 primacss ded within 3 months of transpliant).
Sasez on Nese smdu&nc:ndudo-nnmocoumm-
afficierdy exzrassed in hemaizsciesz ceis & eady Gme points following

- recsrsituticn: 2) supematant ranscusian 3f rhesus CU34* cuils acpears © be
susencr o ss-cuitvation with resovicgl sdscers, and 3) re-infusion of sorted,
fransaucac cals Ioes not ennancy jers Jioslar efficency in viva,
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v .

IN VITRS ZXPANSICN CF CC22-2R-52 TS FRCM 3CNE MARRSW CSF ACUTE
SMIA {AML) IN 7iR 3 2SiCN. Sn_—eman® A Serwn™ W Van fen’

ichgux', N_Strasimang™ “Haamaiciogy TAT, UCL, Brussels anum voor
‘sujkned KUL, Leuven, Seigicm C. -t
2 ’eSiquai normal i sall socuanen anc exzansion of his coouatan in vito

‘r3caon coulC ba swias.d & .3 aecreach. Alicuots of SM harvas: from catents

(B8} wn AL i CRY (n=3) wers anncrel in T524e colis Dy immuncafinyy coiumn and

cyesresen s il use, After thawing, CO34e calls were sestad By FACS nto CS24«0Re

ane Soli-sAo ‘racuons. Call frazizns a4t Taneailar Tutured in mecium consiioned by

an allege~w< radiated nomal hurman SUTm2 neclemeniad with 1L, L5 iU, SCF = G-

CSF for 2% cays. Cultures were wes<iy Se—:occulated 202 refed CFUGM, HF3SPC and

35.2 s2euant was assessed ininaly anc ¥ weskly inta~vals. LTCHC wers samicuanified

irnaly ans a%ar 2 wesks of liguia suiture. S22 3ty with ar aonermal karyelves &2 Sagnesis,

kamjesca #as assessed initaly ars 3ty T weexs of licuid cuiture. These rescis werg

camsarez s hose odDlained with AsmI [n) M laken fTm allogenec <onars (n3iS).

Caluany = 24 havests ffom 213 W3S Sw somearss o nl and tar sevenage o
C2¢+07 ~ Ixix was cecraasaz. reSLir; 7 2 recavery of small numcers of COMeDR

cwis aftar 3Imng. imtigly, e suS TGN 10 STU0Re caty was stengly

Gecreasas ssmoared 1 mi (TC3T vs 2332750, 5%0.507) wiersas it was riot Sfiwar: frem b

for e SIeSRe fracuon (6422238 vs T73=31L p=1.5). The numcer of ASPLFC

procuses ov 2 2 sucseoulations was Cwer s al (TR 1222141 vs 032292 p=0.00%;

T /s 3802211, p=0.1T, imia mumsers of LTCHCI104 calls were Cecaased

somzgrec i o (CRw : 50231 vs 3572233 23 3.0008; DR 55233 vs 143299, 520.003).

For AML 3% cals, CO24+0Re ang SRw» sizccouistions ssnerated equvaient momsus of

LTC-C. wrarsas in nl the CO34+CR*™ fazien was snriched in LTCC concarsd o he

CCeLR- fzzton. LTC-IC. generatad Sy CT34+CRwe caiis were aimest scuvalenty

cSantuias Saveen e SZemaEm ars Te aherant layer wnen ni LTCC were

preferentaly iccated in (he acherent layer CFU.GM excanson from pis SO34+0Rw cefig-

was 200r 373 22crnasad after d14 of cuture (maxmal CFU-GM exganson for pis x1028 &t

€4 for & 135224 at 21). Trarslore. jven heir ‘sw inital coning efficercy, pig -

CTI4eSR » celis generated 10 trmes less CFUGM San i in vitm (e at €14, 948 v

10,570 CF-GM10% calls cultured). In aimes: 3 insiances, no HPP-CFC axzansion could be’

Qusariec 23 CA34-0Rw catls. Mearty =3 LTCAC scuid S founa after 14 Zays of liqud

cuiture imazan 0, range 0-4% carrpared U3 ial input), aryctype was evaluatla fordpts. -

Very few mis5as could S8 abserved Srectly 27er serting, Altar 14 cays ucansion, all the sl

fraczans 3~2'75ad 30 far ware iaryorymcally nomal (12-50 mitosas analysed). In conclusion,

althaugn sesssty devoid of leukemic calls, e 3M CC24-CRe el fracsen em pts with
ML in CR7 soow profound hemepcistic 29732t in vits. is ast anviched in LTCHC and does

not’ pive =34 0 satsiaciely excanson Foomar undesiandng of e mecnanisms of tis

Gafestive »LT2II00IENS i reGUIreS S ke IX2InSON [225:sie.
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P CELL CYCLE STATUS ANC KINETICS OF CD34" SUSPOPULATIONS FROM
: UMBILICAL CORD BLCOD. 3ONE MARROW AND MCBILIZES PERIPHERAL .
8LOCD. 22 2yvn C.* Deiforge A°, Srzn O, Semigr M. Stnvgirars P : Institut ©
.- " J.Borcet 3russels. Beigum. :
T We have ccmparad the ceil cyc'e status of C..«:M'CD.:B' ang CO34°CO3T calls
from ymsiicai cord siocd (UC3) (nat2), Sone marrow (M) (n=3) and peripheral
; tlood greganitor cails mobiiized by G-CSF aiter chemotherapy (PSPC) (ne?). The
“ moncnucisatad cafl fraction was annched in COI4" calls using Ceprate LC
(CallP:2) sysiams. Call cycle status 3t CU34°CT38° and CDI4"TT3IY cells was
- 2ssesses using a flow-cytcmetar Sy doutie-labelling analysis using propidium
iodide for CNA cantent and FITC-csmugated manccioral artibady ‘or CO38
expressicr. The rasults were exgresses as the cercentage of C234°, CO34°CD38
and CC34-C038 calis in proiferatve phase of ihe ceil cycle (S«G2M), and
summarsizad in the table Belcw:

CC3s~ __ cCosscris- Coiacosse  CCasce
UC3  S4sl2 4652109 47aC7 212224 .
BM 143215 253223 48st1 Blat2  0.008
: . __P8ec 5813 30.5=8¢ 2.3:0.7 112581 ND

* caiis at 22y O without any stmuiauon ° Seds suitured for 48 hours waht SCF, IL-3 ang IL-§ -
p significart ditterence Setween UCS and 3M CNA csniant after 48 Rours culture.

Call cycie analysis incicated that (a) ihe large majority of CO34° calls from CB as
from 8M and PSSC were quiescant, (b) compared to CC34°CD38" fraction,
significantly more CD34°CD38° ceils were in active phase of the cell cycle , (¢)

- there was 10 significant difference when the ONA content of UC3, 3M and PBPC
was cormparsd, and that was trus !or each progenitor fracton (CD34",
CD34°CT38° or CO34°CO3I8™ fraciian). After 48 hours incubation of CD34” cails

" in lscove's modified Dulbecsa’s megium containing 10% of fetal calf serum and
stimutated Sy a combination cf SCF(10 ng/mi), IL-3 (100 U/md) ang IL-8 (100 Wim),
BM and PSSC CO34°CD38 ceils remained essantally quiescent with only 8.121.2
% (ned) and 11.224,1% (na3) of the caiis in ONA syrthesis, in csmparison to 212
= 2.4 % (nsd) for C3 CD34°CD3S cails. in conciusions, assuming a similar
duraticn of DNA syrthesis in the varicus fractions, our results show that (1) there
was no significant difference Cetween the csil cycls status of the three sources of
kematopaietic celis as well as for the different sutpopulations of CO34" ceils
Sl studied (2) the propertion of cells in active celf cycle in the CD34°CD38 and the
+~:  CD34°CC38" subpepulations is significantly diferent, the first one being more
- quiescent that the second ong, this stservation has besen confirmed for CB, BM
and PBSC (3) although we did not ccscm any significant cierence Cetween call

' cycle statn:s of CB, 8M and P8SC CD34°CL38 fractions before in vitro culture, the
CB C034°CO33 poputation showcd greatar preiiferative response ' mmhtwn

- G
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Stem Cell Biology, Excluding Cell Processing for Transplantation

3138 .

CYC...\U STA"'US OF CD .4. C=s \((1811.2.3 INTO PERD '-'-'?AL BL (x)l) m

::z..':-'amle;y' 'L&A. Scizai”. ad & ot Radiothezzvee, (Cui o
B i of 3 2N, Dep of Husman 3iczahalogy. Umverany
'L.lS ey’ a’.me.ienr. .

2 his study we assessed the ixctioral and kinstic charseteristes o highhy puntial
hematepeiazic CD Mo cells Sum the 1shernin prodiuwis and the hone maraw (BN of i '
oy iszors uadergsing G-CSF wasment cr pemohera] blcnd nem cells (PRSC
moiiuzsa and Tansplantaticn 3 all Mobilized 222 3M CD M« wills
were ¢viated lor thetr coionv-ibrim=g sty ;rd Tiiteage proifzamnve response (o
salectsd rxoombinant humanCS7 a-vise, ad the content of very primszve longtenn cuiture
initcazng seils (LTCHIC). In addivon, 2z ncling status of circulaung CD X+ cellx, nctuding
comemzzed signogenic progemisr seilt a3 Ne more mumature LTCIC, was Jetermuned by (e
enss Keineside (ARAC) swads st and the wmidine orangs (AD.; tow cemenc
techzisis Clonogenic assdys I Teldyiciluloss thowed e sunc feguexy of CFTIK whan
P8 pu=aZlD Mw cally and 3M cells aere mimulated aith the sondizated medion PHA.
LCM. Hx»ever, mobilized CD 54+ cails very vigniticunly more sesponsive than their steady-
sate 3M soerpans w0 -3 s2d SCT somhined with G-CSF or L3 iz srevetce of 0.
cuizres 183ed with SCF, IL-3 and Epo we found 2 meae of 1.5 a1 SEM -2id increase of I'H
CTUGM 224 BFU-E as cormpared 10 3M CD 34 ceily (p < 0.05) After § weks of liyud
cultre sporwed by the exgineerad xmsine scomal cell line M2-1084 % sroduce (CSF ud
IL-3, we mpared 4832 # 35 SEM and 2.5 » 34 SEM LTC.IC per 10% CD 34» cells in PH una?
seady-suaze M, respectively {p = NS). The ARAC suicide amsay denocyated that 3 = %
SD of semuitad precursory and | = 3% SEM o LTC.IC n PB arw in S-z>xse ax compunal o
25.5 5124 SD and 21 2 3% S2M of baseling M. respectively (p < 0.001). However. longer .
cubazes with ARAC (1618 bowst) in presence of SCF, L.} 2ad GCSF or 0.6,
deneessyed that preater tum 60% of LT C-‘Cmumu\cvdm;mmmﬁ&mw\mum .
cells. Fmore, studies of cellcvele Siswbution on PS and BM CD M- cells continmd .
mhw_kﬁwwlmmm:ﬂsaﬂ-mczmﬁmmum
DNA/RNA zmaiysis demonseated that se maority of PS CD M+ cells 2w a0t quiescent (i.c. °
Goptiase) Seng in Gy-phase with 3 rmidean diference with baseling and GLSF treatead
BM (30 = 5% SEM varsus 61.9 = 6% SEM and 43 = 4% SEM. rempectively. P 103}
Moreove. GCSF administration preves:at 3 little hut signiticant proporzea of mobilizwi C1)

. M+ cells Tom apoptosis. In summary, o results indicate that motnlized and BM CD M+
calls caa Ye considersd equivaient i e equency of bott cammurted 134 mare immature
bematopcics progenitar calls sithougs ey thow ditferent kinetic and Snutional protiles.
Mareove, i congast with previcus repors, we found that PB CD 34+ ells, including very
primitive LTC.IC, are racruitad ia cell<ycle.
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Clinical Transplantation: Allogeneic Matched Related Donor Transplants

2454 518-iv

COMPARISON OF IMMUNE RECONSTITUTION AND GVHD AFTER
ALLOGENEIC PERJPHERAL BLOOD STEM CELL TRANSPLAN-
TATION WITH OR WITHOUT CDis+ SELECTION ] [Tipks, D.
Bshringzes, H. Berze, C Bergers. K Pomioffe, J Winkjers M,
Hardung®.and R, Meneismann. Dept. Hemawiogy & Oncoiogy, Albernt-
Ludwigs Universisy Medical Canter, D-79106 Freiburg, Germany

32 patients (mean age 35 years, [9-84) with advanced hemarologic
maligrancies were transplanted frem HLA-identical related donors using
filgras:im-mobilized peripheral grafis only. In 1§ patients CD3< = selezied
grafts were transplanted zonaining a median of 4.3x10%kg dody weight
CD34 = cells with 3 median purity of 33%, and 0.45x10%kg CDJ~ cells
(graup ). 17 patients were transplanied #ith unselested graits contaimng
5.5x10%kg CD34+ cells and 142x10%kg CD3~ cails (group ). Patieats
were conditioned with BwCy120 or T81V?16/Cy. GvHD prophylaxis was
Cyelosporin A only in group I and additional prednisolone was used in
group [1. All patients recsived {lgrasim fug kg body weight post transplant.
Engrafunent was equivaient in both groups with neutropails > 300/ul after
2 median time of 10 days (range 9-15) and platelets > 20 000 after 14.5
days (10-20) in group I and 15.5 days (10-70) in group II. Transfusion
requirements were similar in both groups with 8 units of packed red ceils
and 72 units  of plateiers. Acute GVED >l ocsured in 5 patients ail
presemting with grade I GYHD which rescived with appropriate treatment.
Half of the patients are alive with a median foilow up of 265 days (72-668)
and chronic GVHD was not sesn in group | patients and in I patient only in
group II. Lymphocyte subsets were analyzed monthly post Tx. In both
groups NK cail numbers normalized within 2 months and B ceils within 6
months. CD4+ counts reached > 2007l after haif a vear and CD8+ cails
aermalized by 8 months. Allogeneic PBSCT results in rapid reconstitution
of lymphocyte subsets without significant acute or chronic GVHD.
Transplantation of peripheral blood derived CD34 = seiected ceils is safe and
results in swuble long term engrafiment without compromising immune -
reconstitution. The ' >300fold reduction of CD3+ cells in the CD3d+
selected graft may allow reduction of pest wansplant immunosuppression.
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Experimental Transplantation: Basic Biology, Regimens and Engrafiment

2389 4301V

MDR-1 VECTOR MARKING SHCWS THAT CFUGMS DQ NOT
CONTRIBUTE TO ENGRAFTMENT IN PATIENTS FOLLOWING
INTENSIVE SYSTEMIC COMBIVATION CHEMOTHERARY. E,
Hacapia,"R. Giles," S.O.Fu."Z, Z,°R. Cote,” A Davn," T Wapg,”’ !
D Ellerssn,” L Kavanagh, T, Holzmaver,” E. Machemar,” Ro
Bezzncon,” § Esimfeld,” Z_ Rakeras, M, Acdree®, R, Chamnlin, and
AR, Defccazael, U.T. M.D. Anderson Cancer Center, Heuston, TX,
Systemix, Icc., Palo Alto, CA, CellPro, Inc., Bowhell, WA,
Microbiological Associates, Rockvills, MD, Ingenex, Inc., Mealo Park,
CA. Keane:h Norris Jr, Cancer Hesgital, Los Angeles, CA, and Yale )
University Scazel of Medicine, New Haven, CT.

The toral zucleatsd cell counvks, the sumber of CFUGM/kg, and
the number of CD34+ calls’kg have all been used as independext
predictors of the reconstituting cs!l content of peripheral blood aor
marrow cails of hematopoietic stem salls. These data have suggested
that if the dese of CD34 +cails/kg is greater than 2 x 10%kg, prompt
and complets resovery will ocgur. It is not clear whather cells belonging
© later sages of maruration will conwibute to hematopoiedc -
reconstitution following intensive sysiemic therapy. In order to test if -
the CFUGM sage of maruration conmins reconstrating cells, we .-
analyzed the sansduction frequency of CFUGM using two differsnt
methods for izzeducton of the regovisal vecsor connining the MDR-1 ™
cDNA into CD34 cotls: 1) Toe suspeasion method, which consists of
suspending the cells coilectsd soon after chemotherapy and CD34 °
selection in rezoviral supernatants for 4 hours), and 2) the swomal
transduction rmethod, which consists of inoculating the cells on swomal |
rnonciayers, in the presence of IL3 and [16 and rewoviral supernatants
for 48 hours, and found that the ransduction frequency was equal in
methods 1 and 2. Post transplant ce!ls of 5/8 evaluable patieats were
positive for veczor MDR-1 in the patienss wansplanted with the cells -
transduced by the stromal transduczion method, whersas the calls of
0/10 of the pacients mansplanted with cells ransducsd by the suspepsion
method wers positive for the vecior MDR-1 cells. These results suggest
that “subsers of CFUGM exist which do pot reconstitute pauents
following intensive chemotherapy.
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Experimental Transplantation: Basic Biology, Regimens and Engraftment

2383 444.1v

TRANSPLANTATION QF POSITIVELY SELECTED ALLOGENZIC BLOOD
CD34° CELLS. W_Bmupzer §. Schewiag " M. Subiklewe,” €. Faul.' 3 Halere' A,
Brazges” A_Wiemany, ' 3 Wed” § Heigild, HoEimels. 12 L Ka. De-
parunent of 2:2:2a] Medicine, Divisics of Hematology and Onecicg, Uruversiy of
Tibingen. Ger=any, and *CallPro, Bowsll, WA, USA.

In allcgensic wansplantation, G-CSF mebilized peripheral blood srogenitor cells
(PSPCsi are 2ow being used with increasing frequency as an altsrmanve for booe
marrow ratsslastation (BMT). Howevar, there is 2oncern about e jraxier number
of immuzocameetent T-cells in an upmaniswised PSPC allograt s amzared 10 2
convesticzal 3M grat which might lez2 10 an incrased risk of severz acure and/or
chreme grzd-versus-host disease (GVED). [n order to potentially de: i
GVHD. 'we rositively selecied CD3<~ blood cails using the Cez:
(C2ilPro, Bewsil, WA) which was shown to results in 2 1.3 log dezisuon of Tells
(Brugger =2 al.. Blood 84: 1421, 19941, Hess, we report on the sravsplancanon of
CD3+° P8AC; f-am 1S allogezeic siblizg dozors in patients with ME3 AML (n=12]
as 'well 13 ix parents with high-risk or ssizpsed acute lymphoblasts lzukemia (n=3].
The medin aze of the padenr populazon was 42 years (24-53). Tz donors were
HLA-marsaed in 13 cases, while 2 dozors had 1 amrigen mismacsa. All donors
recsived G-CSF «Neupogen®; 212 ug g s.2.) for up 0 7 days for =obiltzation of
PB2Cs. A msdian of 3.5 (range 3-5) achereses wers performed 10 :silsst suificiam
aumners of 29PC for subsequent selesson of CD32™ cells. Bezause of nsusficient
yield afer CD3+° call separarion, § patients recsived unseparated ?32C in addition
© CD33 seiezizd PB czils (group A). The remainizg 10 parients were wransplanced .
with CD33" seiected cells only (group B). A median of 3.3x10° CD34* eeils/kg’
(range 3.5-¢.9) and 3.6x10* CD34° caliyikg (range 3.2-6.5) wess cansplasted in
group A 122 8. s=spectively. The yield ot CD34~ cells after CD34° cail selection was
43% (3301 with a purity of 76% (range 51-33). The aumber f CD3I° cells
uransgiarzed wers 165x10%kg (range 60-344d) in group A, and Q.23x!0%kg (range
0.23.0.95) ia jroup B. Conditoning ecsasisted of BuCy or TBLCy. Cyclosporin A
(CSA) and MTX were given foc GVED prophylaxis in 12 padexss. wile 3 patients
received CSA oniy. Time to neutrophil secovery > 0.5x10"T was 1§ 2avs (range 13-
19) in group A. and 14 days (range 10-:5) in group B. Time to plastiet transfusion
incegencemzy > 25.000/41 occured ar dav 16 (12-29) in group A, az2 22y (9 (15:24)
in graup B. No gratt failure was obsesved. One patiesk developed ‘sl infectious
complicstions i day +3. In patients wansplanted with CD34" seieried catls alone
(groep B), we only observed grade O-[I icite GVHD, while 3/5 patie=ss treated with
unselecied P35C (group A) developed grade OI-[V GVHD., and 2 of them
subsequently died 30 day +25 and + 123, respectively. At 2 median ‘oilow up of 240
days (23-333), § patient are afive and weil. These data suggest that pesiively selected
allogezeic P3 CD34° cells induce a razid and stable exgrafimezt of Rematopoiesis
with 3 possisiy reduced inciderce and severity of acute GVHD.
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Immunodeficiency and HIV Infection:

1988 48-v

- MOIEICL%-}};IOTN %TVPE%:?HERAI'S PBELO%QS PROGENITOR CELLS
USING G-CSF, -1 INFECTE RSONS. LZ1i3°° 2 Yam'.*
L?-. > :.v-.-'- 13, 2a°." Crrpns <?"§' s r.,,.m.,., * 8 Fn §:
[ {1o'.* Citv of Hope Naticnai Medicai Center, Duarte CA and “Roche
Molecziar 5y stems. Somerville NJ.
F->1sed mobilization of perizheral blood progenitor cells (PBPC) has
besn asicciated with ansient reduciion in CD4 cel! 2ounts in nermal doners
(M. Karaiing 2t a&, BMT in press. 1996). The purpese of this study was ©0
determine the safety and effestiveness of granulcevte-colony stimulatng
factor (G-CSF) for mobiiization of 23PC in HIV.{ infected persans. Seven
HIV-| inf23:23 persons with >200 CD4 cells and 10 evidence of AIDS were
treated »ith G-CSF for § days (10 ugkg day). Sixtaen hours atter the fourth
dose of C-CSF, mononuctear zeils (MNC) were harvested during 2 12 L
apheres:s using 2 Fenwall CS-30C0 cell separator. and CD3=" ceils were
enriches using an Ceprate ST Stem Cell Collession System (CellPro Inc.
Bothel! "A). Clinical starus, CD4 sounts. plasma HIV RNA using RT-PCR
(Roches, and HIV-1 infectivity assays of plasma 1nd VMINC wers monitored
for 6 mconms. Six subjects compieted che apheresis withous significant
preblems. ind one failed to compieze the apheresis because of insdequate
venous :::255. During the < days of G-CSF treasment, these was a Frompt
mobilizanes of total leukocytes with a seak WBC rangs of 23-61 x 107/L
and peax CD34+ percenc of MNC of 0.2-2.3%. both at a median time of 4
days pos:-G-CSF. 1;!:: apheresis producss vielded a mean 3.6 x [0 .\leC.'kg
(rangs 2.3-1.7 x 107kg ). CD3d= ceil selecrion yielded 2 mean 2.8 x 10
cellsikgrnnge 1.1.5.4 x 107%3). BFU-E and CFU-GM were within normal
timits. Suz CFU-GEMM were reduced. Baseiine CD4 sounts (mean = 450)
were recuced by a mean of 32%% at one month g:st-ap‘n:.-esis (p=0.013) and
retumned (0 levels not significandy ditfersat from baseline attar 2 months.
There was an increase in mean plasma HIV-l RNA levels from baseline
6.310_;2::9::: copies per ml (g=/ml) to a pexk of 12.600 ge‘mi at 4 days post
G-CSF (p = 0.1). At3 months and 6 months after G-CSF, the plasma HIV
RNA dezrsased to a mean of 3,000 ge/ml and 1.600 gemi, resgectively (p
20.35). Lawkecyte and plasma infectivity assays wers pesitive for HIV.!
before and 2fter apheresis in ail subjects and desreased during the time of
csil motiiizxzion. Thers werg no chang2s in clinical stats of the subjects
during th¢ § month pericd of observation. PBPC can be mobilized from
HIV.| infsz:2d persons using G-CSF. and functional CD34~ cslis can be
efficient!s selected. CD4 counts are transiently depressed following
apheresis without significant increase in plasma HIV RNA leveis or change
in clinieai sucus.
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Clinica] Gene Therapy

1937

. INHIBITIZN CF HiV-1 AEPLICATICN IN ANTI Hiv-1 GENE
' SZ3ISING LCONG T3ZAM BCNE MARSCW CULTURES
ESTAZ. 3M2D FRGM CO33- CE-’.S OF HiV-1 INFESTED
CCNC=3 G Sauer ® S.S'Man® | Sasner® K <3ams° P Yaidez*
L Zaa” ang D8 Kohn, Chidrens Hcsoial Los Angeias. CA. City of
Hope Mazcai Canter, Duare. CA.

Long :arm bone marrow cultures established ‘rom CO32. cells
isolataz irom cord blood or done marrow of HiV-1 negative donars
transs.,2 23 ‘Mith several retrsviral vecicrs containing ant MiV-1 genes
srengy eit HIV-1 repiication aitar challengs with the macraonage
tropic is2 212 HiV-1 JR-FL. To aetarming the feasiity of ene therapy
for AICS n individuals aiready infacte2 with HiV.i, G-CSF mcilized
periciaca: slood CD3d- cells wers isolated {ram HIV-1 nfected
indivicuz.3. and transcucea with ratroviral veciors containing three
ciffaren: snti HIV-genes: An RNA 2ecay vestor cversxoressing the
rev Sinsi=; 2omain of the Rev Respensive Siemant, L-ARSneo, a
doubis ~ammerhead ribczyme vecior targetes o the tat and rev
transers: L-TR/TAT-Ne0. and a vecior S3ntaining the transZominant
mutart 2 M10 in the consiruct L-M10-SN. As 3 centrol, 2 vector
median=g 2nly neomycin resistancs. LN. was usad. Alter three days
of trarsaustion an ailogeneic stroma in the presencs of SCF, IL-3 and
IL-3. the suitures were G418 selecied. and chailengad with HiV-1 JR-
FL and 3 orimary HiV-1 isclats.

Resutts: Zompared ta the cantroi, ths L-RRE-nes. L-TR/TAT-nso and
L-M10-3N franscuced cultures dissiayed up to 1CCG foid innicition of
MYy m ‘cation after challenge with HiV-1 JR-7. and a primary HIV-1
isoiats. This prefiminary study suggests that ant iV-genes can be
introciucas into CO24+ cails from incivicduals alreacy infacted with Hiv-
1, and scrangly inhibit MiV-1 reglication in primary monccytes derived
from CT3s~ progsnitors. As the presance of bane marraw stroma
during revroviral transduction ennances gene lransfer into COM+
cells. 2=z long term engraltment in recipients of transducad CD4+
calls, wa svaluated the feasiziiity of using stroma from HiV-1 infected
indivicua:s to support transduction of CO34+ cumis. A comgarison
betwesn :ne growth rates of cultured stroma from H{V-1 negauve and .
HIV-1 pzsitive donors showad nearly idantical sroiifarative cacacity,
and ge~e ‘ranster into CO34- cuils frem HiV-1 regative and HIV-1
positive Senors was supported equally well by stroma from HiV.1
negative and HIV-1 positive indivicuais.

Conclusians: in all, these Jata supgornt the fusmmty of applying
retrovirai » mediated transcuction of CC34e calls frem HlV-! niected
individuals for gene therapy.
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Clinical Results: Autologous Transplantation

e 38st

TRANSIZANTATION OF POSITIVEL Y SZLECTED CDI4+ BONE MARROW AND
MOBLTZD PERPHERAL 3LOCD FROM HAPLOENTICAL RELATZD
CONG?S FOR HIGH-USK S ATCLICIC MALIGNANCTES. AN VYeger C
dcae, 2 Chpuncey, [ £ Do3ovip Y Soiled CF Lomanms ¥ v A Jaeobs®
wd M Sovupes Emors Ungvernity, Al GA, Fred Hutchitnson Cancer Resesrea
Canter, Saatie, WA; Veterans Admizsriven Masical Canter, Seaatle, WA, Washingroa
Univexssy, St Louts, MO; Souis Texas Sazaer insuase, Sen Antonio, TX. Universizy of
Piesburss, Yinsburgh, PA; aod CellPrs. 2. 30dedl. WAL -
The lack of hisocompatible relatad 3r 2reined Zonors lmits the application of aﬂoge:ee
bone maTsw rmsplaatstion (EMT) for T2aszmt of Righ-risk Yemavioge maliaacien. For
patics (2u) wha lack Sl A-marched donirs. Tanspiantation of selesisd CD 34~ hmpm-
e%ic progeor cells Jom Saploidenncai sTiiives provides an aliemanive sourcs of e cells
with rececsd umbers of T ceiia and o 321 B¢ a530ciated with reduced sisks of severe grat-
versus-hs 53 disease (GVED). To test s palens, we evalusted ranspiatation of COI4+
ceils seizied with an avidin-bicun maminsadssrpucn caiumn (CZPRATE 3C System) Som
both G-CS7-mobilized periphenal Slood i< P5C) leukapheresis procuess and bone marrow
calleenc=; Som HLA-hapicidenoeai =2i1:ed Linors in 13 pediatric pis (median 3ge, § y7e
range, 1.13) and 1§ adult pes (median 252, 36 vrs range, 2244) with .".‘;s-nsk acyte lyrepho-
crtic leuirmia (a=13), sweute Byelocyt smia (=), chronic myeiocytic lexkemia (n=3),
myeiodysziastic syndrome (a=2), o acz k1 lvphoma (n=1). All gts received pre-
transplaz: sonditionizg with Sactionates 1223l Sody gradiaton (1214 Gy), ayelophosphamide
(60 mg'kz'ix2 d), and mnd-thymocyte 3 o%uit (30 mykg/d x 3 ) and post-eransplant cyclo-
sporice =1 short-ouwrse Tetkorexale. - -.::d-.:n&ca of CD34+cells (x 10%%g) was 14.6
(range, $.2-75.6) m;d:mc;uand Q. n..;e.a 7.13.6) @n 3dult pex; de median dose of
CD3+calls (x 10%kg) was 2.2 (range. 0.2-3.3) ia pecdiatric py and 0.3 (range. 0.3- 1.7 in
acdult gtz Tweive of 13 pediacic pts (9729) 122 3 of 1] addult pts (73%) had donor seutrephil

- eagrad=es median time 10 atain shaoisie sexgephil couat >0.5 x [0%1 was 12 d (range,
10-21) ia peiagic pes and 20 4 (range. 12-27) n adule pas. Two adult pes died without en-
patme 9 and 21 irspc:xv.dy,a.‘.::*xapm and two pts (1 adule, | pediatric) had
gt failioe DHilowed by de= ietic resgvery at 35 and 56 d, respectively ,
after wraresiane. Eight of 12 evaluable peiazic 713 (67%) and 2 of'$ evaluable adult pts
(25%) kad Grade 0-1 acute GVED, :-e_m.;u(r-s)maummrsmum
M-IV xc2e GVHD. Chronie GVHD devsisped in 2 of e 7 pecdiatric pus (29%) and 2 of the
4 adult p73 { SO%) who survived >100 & 12=r Tiasplant. Deaths oceurred in 7 pediarrie pes (4
GVHD, | VOD, 2 progressive disease) 224 xauunpu(s GVHD, 2 regimen-related taxici- -
tv. 2 sep s}, Six peciatric 13, including | witk aussiogous resovery, e alive at 3 median of
S1+ wk szmzm, [$+-66~) alter Tansplan: and ! achult (also with sutologous recovery) is alive
at 52+ wk y2er tronsplant. The probabitiss of survival at | yr is 45% for pediatric pos and
10% for 1uit ptz. Weemdudtdlam;Z:m.‘ma{;adﬁvdy selected CD33+ ceils fom
haplodesneat relatives is foasivle and assoxinsd with prompt engraftment i the majority of
recipients Sowever, risks of severe scuzs S\FD and of chrenic GVED remain. A study bas
deen injusiad is suldren with hematolog: malimancies 10 evaiuate sdduzonal T ceil deple-
ton and Tasplanctian of COJ4> PBC 7raducy Sem haploidentical related Jonors.
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Clinical Results: Autolozous Transplantation
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ALTOLOGOUS PERIPHERAL BLCOD SELECTED CD3<+ CELL
TRANSPLANTATION FOR THE TREATMENT OF = SEVERE
PROGRESSIVE SYSTEMIC SCLERCSIS F_Locatelli. A Rrreih‘ R
Maccario®, D Montagsa® C. Perotn® F De Beaedci®, M. Zecea £
Bogetti® G Giorziam®. P De Sw::a' A, Marus®. Clisiey

- : Caversitd & Pavia and Bicod fna:l..s.ou Service, IRCCS Polictiaico San
Marreo, Pavia, ltaly.

Autologous boae marmow uusphnuzm Bas beea remdy proposed
as potestially curative treatmest for severe Or pOOP-ProgaCsis. 2utMMane
diseases. g view of results obezized in sqimal models, we decided  give
o an autologous pevipheral bioed stex ceif (PBSC) transplast o an {l-year-

old gir alffected by svstemic sclerosis with progressive luag fibrosis, but
T without pulmioaary Byvpenteasion. Alter baving obaaiged agproval of the
: local Ethiest Comminee aod wrirtes isformed conseat of the pareats, the
child recsived a2 mobiliziag chemotherapy  coasistag  of .
cvclaphospaamide “(CY) at a dose of 4 grtn‘ followed by the
administration of G-CSF a1 a dose of 10 ig/Kg'day. Two leubpwem
procedures were performed og day <12 aad day +13, respectively. The
gumber of F3SC callested wasd3 & lO‘!\g A three-log Tcell depletion
was performed as CD3-4» celf posiave selection by means of Ceprate SC. -
and purified CD3-+ cells (percestage recovery 70‘-’.) were subsequeatly -
: cryopreserved. Pre-traasplast cooditicaing regimesn coasisted of CY at 2
- dose of 50 mg'Kyg from day -3 wo day -2 and the monocional astibody
Campath-1G at a dose of 10 mgiday for 2 days. After thawiag, the toul

- iafused CD3-4+ cell count was 3.5 = 10Ky, the residual T fymphocyts
. : dose was 3 x 10°Kg G-CSF was admizistered after transplast atadoss of .
o - S ug’kg/day for 12 days. The early post<raasplant period was ugeveadul;

aeutrophil aad platelet eagraftment (PMN> 0S5 x 10T and PLT > S0 2
10%L) was achieved oa day #11 aod day +14. respectively. The paticat was
discharged ca day +24 and she is alive 3ad well, with 2 soamal blood

n . couat 70 days after whe tradsplast procsdure.’ The immuzological
o evaluadon performed 2 and 4 weeks after transplantatioa showed 3

r mmmncfmeTI)npbm(pwm: CD3+ cells = .
0% mormal costrols = 65-85%) ad profousd _impainneat of e -
proliferative respoase o phylohaemodggiutinia, concagavalin-A aad aati-
CD3 mosociosal astibody (< 5% of sermal control subjects). Thispattern
of immuaological recovery i similar w that sormally observed after -

p . unmanipulated auwclogous BMT. Qur. experiesce demoastrates the _
L feasitality aad mafety of this procedyre in children affectad by severe :

e " autoimmuae discasex. A loager [ollow-up aad careful monitoriag of sigas
T and sympoms of the original disease will be secessary in order 0 evaluate, ..
el the efﬁcxy of the treatmeant.
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CROSS-RZLCTIONS OF ANTI-CD:4 AND QTHER HAEMATCPGIETIC MONO-
v, LONAL ANTIBCDIES TO NEURCILASTOMA CILLS. A Veizm® R Hifess
: and £ _Zi=i¢ (law. by P.D. Wickrumaazyake) University of Jena, Deparament of
Pediamrics. Jena Gesmany. - . : )
Pesiphera: slood stem cells (PASC) are teing ysed with increasizg frequency as 2
progeaiter csil soures after myeicasianve imadiagen or high-dose chemotherzpy for
neurcoias:cr:a pacens. But more and mere svidenses of circulating wmout cails in
biood are ‘eund so that PSST harvess may conrain viable, high clonogenic mmour
stem cells carying the cisk of being ssinfised inrg the patieat Ta reduce the potencial
risk of =sur contamination harvesied mononuclear cells can be purged with a
. selection of 2n6-CD3+ monocionai w=todies (moAYRs). In the presemt study we
‘ have examined the surfacs membrans wrzens of six Feshiy cotained neurodiamoma
tumour specinens Ind sight permanes: six primary, snd four SCID-mouse passaged
sell lines »ith the use of 3 panei of moAzs develogad 3grins hasematopoiesie cells
including %= CD34 moAbs Birm:XS (DAKO), ICHI (MEDAQC), Qbend!io
(SEROTES:, and 12.8 (CeilPo) respemiveiy, nd molhs primarily developed against
neuroblasie=a cails by flow-cytomessz malysis. We separaced the aon-adherent, smail
round-shaz=d clonogenic neusoblastcrma ceils from the adherent csils of permanent
and SCiD-mouse passaged neurobias:zTs 2il lines comparing this in vico modell
system wits dhe circuisting mmour ceils in patients and amalysed e ceil surfice
expression of CD34 antigen. As & reselz ¢ Tajoricy of neuradlastoma ceil lines shared -
haematonoissic-assaciated  antigeng wict 9 (10-92%) 2nd T (0-75%) cells, myeloid
¢2lls and monocytes (0-100%) as weil 13 with megakaryocytes (0-30%). fn litersrure,
there is re=or=d thar the CD34 antiges :2ay be invoived in cell adhesion processes and
in Jhoming* interactions betwesn stem 22ils 3nd the swoma of bone marrow. In facz, we
found high recsions of [CHS (30%) a2 Birmaks (75%) in the lower differentiated
non-adhersn neyroblasoma cetls charazierized by & dirsinished adhesion capability in
comparison with the adherent ceils (35% and 19%, respectively). Similar results e
produced wizk SCID-mouse passagsd hiz: clonogenic neuroblastoma calls immediately
after mmour resection in conmrast o r-ter cultivated and differentisted ceils. Results
of the considerable specific crosi-rese=ans of anti-CDJI+ moAbs to neuroblastoma cells
were 10 be found in an experimes: of wem cefl selestion of 2 bone marrow
morphologicily free of aeurobiastams seils. Atter preparing bone marraw with the
biotinylaed 123 moAb and its pastage through a column of avidin-coated
polyacrylazide beads we observed a zeusbianoma ce!l clons growing up from the
selected stem cells &t the 21st day of in vizo cuiture. In conclusion, these cross
reactions fausd with haematopoistic moA=s. especiaily the CD34 moAbs ICHS and
12.8, indicx:ce that there is 2 potentia risk of accumulstion of just the cifculsting
neuroblasiema celis during selection 3f D34+ cells from evenmually mumour ceil
cantaminz:z2 bone marrow of peripher2! biced Thersicrs, the stem cell selection with
CO34 moAbs should be performsd oniy wizh tested moAbs before and with precaution
in neuroblasiems patients. ’
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. PREVENTION OF GRAFT-VIRSUS-HOST-DISEASE 3Y TRANSPLANTA.

. TION CF ALLOGENEIC CD3s" 3LOOD CELLS ADDITIONALLY T-CELL
DEPLETED WITH CAMPATH- X 5.:.‘::'-':::::.‘ L Aoy * I_“.qm' <
BR_- E Smﬂ" L] I 5! ==- L] V Bn l g E’.d;x L] c :‘: H ih‘.'::n .

Dept. Hemaicgy 22d Depe of Transt Mad, Hznnover\:{edxc:l
Sd:om. Gu'manv and Depr. Paciogy, Univessity of Oxford. UK
The zanspiantation of immm=cssiaczed of allogeneic CD34° biood eells providss
fapic aod naple henstopoiesc rescey, is, however, alone act sufficient ag effective
Gvr"‘-pmph\laxu We evaluzei whether an additional Tecsil depletion of the
immunoselecied CD34" blood ceil zrafts could further reducs acuts GvHD md
elimnare the nesd for post-ganspizss :mmppraswe treament. Five patents (3
CML. | AML. | NHL. mecim ag= 29 yeary, rmge 25-38, { male, 4 female) recsived
G-CS7 mobilized (Spgikg s.c. ey seripheral Slood progenitor cells (PBPC) from
HLA-:émadeal sibling donors. CO34 cells were selesiad by immmunoadsarpticn
(Cegrazel SC, CellPro. Bothel WA} and fozen. The nonseioctad T celfs wers
poruceed and stored separmtely. The :undmcnmg regimen consistad of TBI (12Gy)
and Cy (130wmgks). According 1o e results Som T-cell depletad bone marrow
tracsplaatation Campath- LH was guen t.v. prior oecndmnnmg for prophviaxis of
gra& rmecson (20mgp/d, d -11 to -7). At Tansplanwacion the CD34° c:!!swaeﬂmw:l
ad Cumpath-tH was added (10mg/150mi). Campath-1H labeilad > 99% of the
resicyl Tocalls, Thegaﬁmu—mﬁmdmmﬁxﬁeummmhna
witkiz 30-40 min. Median transpiamied csll aumbers wese: 3.3 CD347, 0.21 CD3 -
acd 231 CDS52° Campatk-1H ‘zce.lzd cells x10°%%g. The pui:::zs received G-CSF
(Sug kgid. s.c.) post-transplant x=d ao further GvHD prophylaciy way giveal An
pacssts eagrafted. No grat falurs er rejection were observed so far (follow up 30-°
83 cayy). Median recavery time ef zsurrophils o reach 500 and 1,000/l was 11 aed
13 davy. respectively. Median recovery time of plateiers to resck $0,000/ud was 24
days. The last platelet (redian 4 units/pasient) and RBC (median 6 units/patisar)
tarstusions wers required on meciza days 10 and 1 1, respectively. One patient with *
azive CMV infection and antivirs Seatmeat did not aclueve 50,000/l platelers up™
todn 30. None of the patieass dzveloped acute GvHD. Lymphocytes began 0~
<r after day 35 with aa inverisd CD4/CDS ratio of 1:4 and grester proporticns
ot CD‘G‘ cells (3-24%). All thoes patienss serapositive for CMY developed CMV |
antigenemia (day -1, 14 1nd 45). Pmpuvegmmctmotfumammau )
g and no progress to CMV-Zsease occurred, One CML patient received dogor T
ympkecytes at day +80 beczuse 3 switch to ber-abl PCR-positivity was demon-
sirszed. The wansplantation of T=ell depletedd allogeneic CD34%cells pr:veud
effessvely acute GvHD while presenving the rapid bematopoietic revonstitution see™
with PBPC grafts. Sines oo URAcTUPpressive trezument is used post-transplast,
this 3pproach provides appreprize conditices for inducton of Gvl, with dam:x'\a
lrphocyte transfusions. Whersar t2is will Tanslaw in improverment of disease fres
survival and whether the high raes of acuve CMV infections will cause “elinical
probizms remains to be determizad,
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ENHANCED DETECTION OF 32R3aST  TUMOR CELLS BY
v DOLCNCCYTCCAEMISTRY FOLLOWIG ENRICHVENT USING AN AVIDIN
: AFFINTY COLUMN. I'_L_Lm' 232 Qaandss® MU Xeanssy L
zss, L . 5%, [nc., 2ethell, WA, Johns Hopkuu
Occslogy Canter, Balumore, MD, and Txv. of Coicrads Health Sciences Ceater,
Deaver, C2.

The actity 1o detect very low levels of umor cells in blood or bane marrow is
usedu for datecion of micromernastaus Zssase and  appears o have prognostc
sigificazss. The presencs of micromemrmsss in pruzary breast sancss pausats at
te Gme of surgery is significantly associated with poor prognosis and easty relapse
(Cote, = i, J Clin Cneol 9:1729, 1991). The preseace of Rictometastases has 1lso
besn shown t0 be associated wth redussd diseqse-Eze and overall swvival ia the
high-dose shemotherapy, autologaus hemiizroiecs stz =il ransplanaoon seting
(Vradanbusgh, =t al, Proe Amer Soc Clin Jneal 14:316. 1995). Current detecdon

metteds (Immunocytockemiscy, PCR) lask e seasigvity to detest beyond 1:1x10°,
whiie aumsr ssils may be contaminants it (evels lower Ran this. Tke seasitvicy of

currsnt methods of detection may be initmised signiSanuy if combined with 3
numer snmiment method that allows v 152 seiscuve pmre of micometastatic
umer csiis. Wehaved:ve.cped:nm:mear %or mmor czlis fom bone
marTow, 1hscesis product, and periphesai slood that san isolaze one tumor cell in
1x10® Sematcpoiedc ceils. Using this laborascry-scals svidin-ainity solumn system
we Rhave shown berween 2 and 3 logs of sansimens of seeded mmor ceils. The
isolated qumar colls wers capabie of if 1ius owth. A monoclonal anubody that is
speciZc fr 3 membrane-associated antiges, 2AN=)S (veaRx Corp. Seantle, WA), is
used fr fositive selection of the mumar il Postesmiciment detsction of mmor
cells is acsomplished by means of 3 sessitive immusscachemical (ICC) assay
using 2 coskwil of anti-cytokeratin anubodiess. In addZen, 13 sage [ and 6 stage
[V breast cancer patient apheresis sampiss have besa Frocessed on thus systen and
acalvzed by ICC. Of the 6 stags [V samsiss, oniy one showed an ICC-positive cell
pﬁnr:oai:'amhnxhissamm;i:s:mﬁ?mdhmm
Twe of the 5 samples (33%) coaverted &3 Icc-ups\e to [CC-positive following
eansament ¢ umor cells. Of the 18 sags [ patient apaeresis specimens, J (17%)
have shown (CCopositive ceils followizg enrichmsst  However, suboptimal
morpiology of these cells resulted in hisszaboiogically inconclusive resuits, None
of these saples was ICC-posicive prior 0 sanchmest. One sample had a single
ICC-nasitive cell prior to enriciment, but aas [CC-aeganve foilowing sarichment
We ars coniauing ¢o test samples from sage 3 and w232 [V breast cancer patieats,
This tumer 2! earichment system perms:s 1 ripid. sezsidve, and spezific method
for thes ensisament of extremely low zumbtess of me=or cells in hematopoietic
produsis,
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IMMUNCCHEMICAL CHARACTERIZATION OF THE PROTEIN
SECUENCE OF HUMAN CCl4 USING AN IMMOBILIZED PEPTICE
ARRAY, MM _Jones ® 8.1 Fogary.® M.S. Lodge,” R.W. Seminger,” and S.J.
Tamswski.* (intr. By S Rewiey) CauPra Inc. Sothell, Washingtan, USA.

Tra sracise rols of the CO4 motecule present on hematocoietic stem calls
ang I:IGenitors remains unctear, as a ligand for the Ruman CO4 motecule
has sct yet been definitely igertified. CD34 may simply play a role in
achesive interactions with other cail types within the hematcocistic
micssnvironment or alternativaly. directly modulate hematopoietic calls
threest catiular signating By dincing of 3 specific ligand. Antibocies against
CL34 in aceition to being valuat!e reagents for the isolation of stem cails are
useful :3cis with which {0 examine conformationally disting regiens af this
cefl surfaca molecuie. In panicuiar, mapping of the different peptide regions
recasmized By antibogies to CTI4 may provide clues to the identity of 3
ligans ‘or the COJ4 molecule. Using a published amino acid (AA) sequence
(Makamura of af., Exp. Hematc!. 21, 226-42) we produced an aray of 128
differan: overtapping peostides scanzing residues AA 29 - 291 of the
extrac2iluiar gomain of human ST34. For the initial seres of experimernts
each secude was generated as 2 13 mer anchored onto a denvatized
cailuicss suppont with individual pestices overtapping the previous sequencs
of res:2uss by two AA. incividual test antibodies wers appiied to the
memcane and incubated for 3 hours st room tempersture. This was
follswes by washing and subssguent cetection of any antitody bound to the
mamsane with a f-galaciosidass senjugated anti-mouses IgG antibody and a
chreregenic substrate.  With (his system we have been atie lo examine 2
vanety of CO34 monocicnais (Mcats) and detenmine which Moabs recsgnize
discrere epitopes not wholly dszencent on the pressnce of carbonydrate
moietiss. For example, the Moad CSEND10 recognized 4 septides spanning
AA 17 - 55 and the ICH3 Moab recsgnized 4 peptices spanning AA 49 - 87.
Studies 3re ongoing to detarmine the precise length and boundary residues
of the ragions recognized Dy reacing Moabds. Screening by this methed has
allowss the further delineation and classification of the varicus antitcdies
withi ine CC34 monocional cluster. Additionally, the shon, linear, peptide
sequences identified using this techniqus provide an aitemative form of
immunagen for the genarstion of new CO34 Moabs, Furthermore, we

. conciuzs that this is a rapid and informative means of discovering and
charicenzing peptide esitopes. Finsily, we believe that the characerization
of thess pepticie sequences may provide both tools and insights enabling the

. identifization of potential ligangs for i SO34 moleculs.

.
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MANACGEMENT OF HEMATOQLOGIC RELAPSE WITH DONOR
LEUKOQOCYTE INFUSIONS: EVALUATION OF THE CEPRATE
SYSTEM FOR POSITIVE SELECTION OF LYMPHOCYTE
SUBSETS. G Risdon* M. _Emde* L Petersons,* N. Saund* and K,
Auditors-Hargreaves * CellPro, Inc., Bothell, WA USA. Immducnon
by T. Keznan. .
Durabie remissions can be aciieved in patients with relapsed chronic
myelogenous leukemia (CML) by infusion of donor allogeneic blood
lymphocytes. Such infusions however are complicated by acute and
chronic GVHD and marrow aglasia  Optimally, the treamment of
relapsed CML would invoive the identificaton and infusion of the
lymphocyte population(s) responsizle for the and-leukemia effect (GVL)
in the absence of GVHD. To this end, we have evaluated the CellPro
CEPRATE separation system for the isoladon of large numbers of CD4,
CD8 and CDS6-positive cells from peripheral blcod leukapheresis. This
system permits the rapid isolation of as many as 5x10” cells with 2 purity
tyyianygrwerthan%%. These isolated CD4 and CD8 T cells
maintain prolifecative responses ta PHA, anti-CD3 and alloantigens and .
cytotoxic actvity against allogeneic targets. Strong cytolytic actvity -
against K362 targets is maintained in CDS6 selected cells. IL-2 induced -
LAK acdvity against HL-60 targers is observed with all populations
following short-term cultmure. The clinical-scale isolation of functional T
and NK cells is the first step in developing effective salvage and -
prophylactic immunotherapy against leukemic relapse. These positively ..
sdeaedeeﬂsmaboundidamfora-mup:mmmmd -
genetic modification prior to infusion.
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Cell Processing: Selection and Expansion
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IMMUNCPHENOTYPIC ANALYSIS OF UMBILICAL CORD
e BLOCD. IN VITRO EXPANSICN OF THE CD34" ENRICHED
FRACTION. A POTENTIAL SCURCZ OF TRA.\S?LA.\T-\BLE
HEMATOPOIETIC STEM CELLS.
H E ) __‘! . Q :13595*] E ﬂs ] x Eﬂiﬂim‘- E l"dih"
Th Saimamms®,. M. _Kaimad.  Deparmmemt  of  Podiame
Hemaiology: Oncology, University Haspial of Hemidion, Crete, Greses.
Boze marrow Tanspianation is limited by the paucity of HLA.
matcaed doners and the frequent ocwreacs of GvHD, Hematopaiede
wanspians using C3 cells are bemg Sereasingly used in pediamic
pagens. Early esimates sugges Dt there may not be enough
hematopsietic progenitor ceils in 13 avenge cord blood samaple o
recanssuce aduit patients. We m‘-rgud the in vico pmlez‘:uve
potential of CB CD34™ selected calls in otder to increase the progeniter °
pool £33 C3. We swdisd the saenofnpic characteristics of UCB
mononucisar sells (a=25) by one 22 wo solor flow cviamery. CD34”
cells were isolated using a Ceprae LC-34 Biodn kit In clonogenic
assayr CFU-GEMM, CFU.GM ind BFU.E were quantified by
methyizsllulose culture m bath mencauciear cells and CD34” enriched
fractions afier the addition of differsnt combinations of Epe, IL3, GM-
CSF, G-CSF and SCF. The CB ::ils were chamacierised by 2 low
pratec=aa of CDI™ T ceils, inxewsed CD4/CD8 rade, minimal
expression of HLA-DR and increased prapomoa of CDS/CD19 double
postisive B celis. All these probadly reflect the immaturity of CB
lymphocyies congibuting to decreasesd GviD. The aumber of CFU-GM,
CFL-G.M\(. BFU-E in cultures af CD34$™ eariched ceils had increased
34-G8.22¢ fold respectively over the cefl cultures of mononuciesr cells,
‘The addition of SCF expanded the CFU-GM and CFU-GEMM colonies
3 fold in the CD34" enriched fracticn whereas it had no influence on the
mononuclear cells Sacton. The inlusase of SCF was minimal on the
BFU-E formadon in both CD34" easiched and mononuclear cell
fracdans when added to GM-CSF, {13 21d Epo. We noticed though that
the combinacion of Epo and SCF increased by 3,7 the BFU-E aumbers in
the CD34~ enriched fraction. These 4223 demostrate that CD34™ enriched
UBC progenitar cells have gremzs slonogenic capacity compsred o .
UCB monanuclear cells and they w2 more sensitve m the addidon of
SCF. We therzfore suggest that corc blood can be a vaiuable alternative
to bone marrow or periphersl Bood as a sourcs of plusipotent
hemmmmcemandadd..:mlmvunpmumnwyw .
establish whether ex vivo expaaded sard blood progenitors will enmﬁ
adult pazieax as efficiendy. -
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QUANTITATION OF CD34'DR™CD3I4'DR- CELLS BEFORE AND
AFTER IMMUNOSELECTION OF CD34~ CELLS FROM G-CSF
OBILIZED PERIPHERAL BLOOD PROGENITOR CELLS (PSPC).
Camerss®, M_Roviea*. L Siezza®. L 3ncnes.and Z Montsers:. Deparment of
Hemateicgy Hospital Clinic Umiverticy of Baseziona, Spain.

Pasitve selecion techmuques 1o isolate CO34° cells are increxsingly used
for hemmozaiedc progenitor cail earcament. However, between 10% to 70% of
progemizer cells may be lost by wsing these methods. To analyse wiether
tus less 2eers pradominandy CD34°0R” or CD33"DR subsets. we siudied the
phencrysic charsctenistics of CD34” calls from G-CSF-mabilized 93PC before
and aler posinve selection using the immunoadsarption avidin-Sioun me:n
(CSPRATE SC), Twelve heslthy subie:s, median age 34 years {31-§1), recxived
G-CS7 10pgkgid sc x 5 d On day 5 and 6 doncrs uncerwent 10 L
leukagirerasis using a CS3CO pius c#il separater The sum of the two apheresis
producs wis incubated wath 3 biotinylazed anti-CD34MeAD (12.3: C2i1Pro) and
then paxsad through a column of avidin-coated polyacrylamide beads. Bound cells
ware femaved fom the eofuma by agitadon and rinsing and wers cailecced. Flow
eyteme=y (FC, FACScan, Beczon Dickinson) was pesformed on the eriginal . -
PBEC =4 on the immunoseieciad procucs Bag. MoAb used for FC included CD3,
CD34, KLA-DR, and 3 isorype control. Quantitztion of CD34" subgopulations
was performed by analysis of a tetal of 300,000 (PBPC product) or 50,000
ceffular rvents (selected product). Recovery and puricy of CDI4" cells after . .
positive selaction were of §4%% and 57.5%, respestively. Results of 7C analysis .
of CD3<" cell subsets befcre and 3er the selection procedure ars shown in the

-table. A 5X% of the CO34°DR" cells aresents in the ariginal PSPC products was |
recoversd aiter immunosefection, as compared o 14% of the CD347OR cells.

Cell feaction Pre-col } Post
COmvels(% - | 0ce@stiiy | sterosny
234" calls x 10%kg® 652813 4) 425(2363)

€34 HLA-DR « 10%%kg* 6.54(178-1278) | 4.06(1.96-3.44)

COTILA-OR x 10%%g* 0.21¢(0.02-2.61) | 00%(001-043)
Values 3re sxpresed 15 metian and g * hg ol :esrptar.

In cenclusion, this method allows :'high enrichment of CD34" cells and is
= associated 10 3 predominant recavesy of CD347 OR” cells.
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Clinical Results: Allogeneic Mismatched or Unrelated Transplantation
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RAPID ENGRAFTMENT WITH MINIMAL GVHD AFTER HLAMISMATCHED _
DOUBLY SZLECTED T-CELL OEPLETED 3LOO0 CELLPRECURSOR . *
) TRANSPLANTS (BCPT). M, Atxing* G, Sredeson” |, Sence Sruckier” §. ..
. MeDigrmigs H_ Hogking® A Guilivi, |, Huszsch® 8MT program, Qtawa .71
: General Haszal, Ottawa, Or:ano.
Three sts with ALL (2-post BMT relapses. 1-1st relapse) received Cy (140
.mg/kg), {T21 {200 ¢Sy x 5) an¢ rabdit ATG {1.25 mgrkg x 4) (1 st} or Su (18 _
imgrig), C7 (22 mgikg) and rATG (1.25 mgkg x4) (2 pts). SCPT fatiowed using
a graft ff=m ne patient's father (2-donors - 2 antigen HLA mismatcn, 1 denor-3 .
antigen HLS mismatch). Patients received G-CSF (300 ug/d sc undl ANC>750) -
and Cyclesasin post BCPT. Cenars received 7 days of G-CSF (~18 ug/kg/d). -
Leukapheras:s was done on (e 4th 1o 6t cay and bane marmow Rarvest was
done on e TH day. Mcderate thromeacyiesenia (38 K, 65 K and 128 K) )
occurred in ail conors. Because of mmtr%cmeoma. the maraw Rarvest was -
deferred in 1 ¢onor. Punfled,T celf depietes SCPS were isclated usng Coiprc
CD34(+) sses5an and Baxter Maxsep C«2(-)IC08(-) depletion, Pracndur‘ .
garameters 302 gwcn belcw: -

- | CR34 enncament ».334 recovery jLag 7 ced dtplon'on
- CD34(+) se:2250n 114.3°9x 2.38-3131
T cadl caziaton 1.06.1.15x 47-87% 1.28-1.78
Overatl 190 - 353 % 3.92-493

Grafts canainad 252 to 408x10° CD34(=) ceds and 0.9 o 3.5x1C° C3(+) ceils.

All patients 3ag ANC > 1000 3y d13. An unTansfused platelst counts of 20x10'1L.
for 3 days was achieved by d22 and d42 One pt did not become independent of
platetet ransiusions. ABO switching was gocumaented at ¢33 and d48 in patients
with ABO mismatched BCPT. The maximum ALC ranged tetwesn 0.1 %0
0.88x10%. Maijer toxicities were transient puimanary ecarta that r-:und ]
intubation Stigwing rfATG infusion (1 pt), acyciovir resistant HSV mucssitis aM
.esophagitis {1 50, CMV reactivation (1 52) snd CMV preumcnia (1 pt) and -
severe hemorrhagic cystitis (1 pt). Grade H acute skin GvHD thatrapigy . = °
“responded *= 1 mg/kg/d prednisene occurrad in 2 pts. There was no acute GvHD
of other crgana. VOD and renal insufficiency did not occur. Cne Strelapsed at |
d84 ana cied 3t 3144, One pt died of CMV gneumonia at dS1. The 3rd ptdied of
progressive cachexia and hemomrhagic Systts at d132. This repent .
demonstatss: 1.) Sufficient purified dicod cell precursars are prasent following a
positive selecien and negative cepieton 10 alow allcengrafiment acrose HLA
disparities, whis significanty depieting T cails. 2.) 4 to 5log T csii depletian can’
be achieved 3 minimize the risk of GvHD in HLA mismatched allogensic BCPT
recipients. 1) Life-fhrestening viral infections occur commonly in Tiese paum
ancm«mammnmsmbcaddmudmﬁ:mmm .-
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Gene Therapy: Clinical Results
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A COMPAZISON CF AETAQVIRAL TRANSCUCTICN PROTGCILS A0R GaNe

TRANSFEZR INTO RHESUS CO34™ ECNE MARROW CELLS.
K.S. Cocke, 3.A. Agricsia, M. A, irby, 3.7, ‘Wersto, KM. Hags, MF, F’mc ua_
Reocerns. A.2. Jenanue. Cafl Cenesys, inc., Festar Cty, CA ch'ara;ogy Bamh.

NHL3I, Rocienile, MD.
Retrcviral gara gansfer o zaras ad human long tem rtpa:u.anng
stemn =ails (HST) 3 ireCnt w.¢n cITCaArNG 0 muring HSC.
iizing =g mathodcicgies emmizyed N hese mMurine sucfes, we have
evaiuated 'Sur Qene Tansier pratoes's lor e transcuction of HSC n a masus
transplant mocel. They are e flicwiny 1) ea-cuiture with retovinal croducers, 2)
retroviral  sucematant infection, 3) 21 viva priming with Cywcidnes, and 4)
immunoselessan of tanscuced Cells 2223 infusion. The transfermed masker gene,
CT4z, 3 2 cvmerie immune recactar ssmsesed of the hurman C24 www
carmain anc Ta Ze (2)-chain of e CI3 Tad recaptor. Cedl surface expressicn of
this chimess srstein faclitates oid s2iarrinaton of transduclion efficency by
FACS araiysis. A transient regsviral Uinssucton system, &t was ysed which
yisles veesss ars of 1-2 x 107/ as a33sved en NIH 373 cails. Sieven monkays
have Been atspiasted using @l Sy imadiaion (850 <Gy x  a the
eznditening s25imen. In 4 animals, m::.:;:-s CI34-enriched bene marow (EMp
cells were Sr2somulated with SCF and (L3 ior 48 hours and then co-cultured with
ratroviral 2rssuzers for 48 hours in e cresence of SCF, IL-S, arxd poiyGrene.
Descite in /=< ranscuction eMicences st 28-30% as measured by FACS analysis,
detec:able CZiz exprassicn in cerizrardl sicod (P3) or 5M was absent when
aralyzad by FACS or PCR post traszant b 4 sutsecuent anmals, CO3<-
enriched 2\ s Tansguced with modital supematant for $6 hours on plates
coated with £73 CO34 mADb, I vitrs Uarssu=ion eificiencies wam 10-15%, h J of
the 4 Zrimates, $-3% of PS ceis exsrezsed CC42 at 1 month pest Sanspiant 8y
day §O hawaver, CO4Z coud be cetestic incnly 1 of the 4 animais(05™ by PCA),
Thess resus might represent trasssusson of short-ived hemarogoietic
pregeniters. 4.1 additional 2 anirrals urssrvem in vivo priming with SCF and G-CSF
for § cays = mbamma‘assnmmmmnmmmal
transcucicn o iciency. Transcuced CJiz-expressing cells were sutsequently
purified Sy csf sorting. In this grelces! a3 sorted populations (>35% CO4*, 24
x10% coila/a=i=al) ware re-infusad. This acresenied $-70 faid lewer cuds than the
unNSOrey ircouiums used in earfer transsiavs. Engraltment was celayed n both
arirmats. In e irst anirnal, CO42 was ¢sacad in 2% o PS cuils at day 30 andt 0.5%
at Zay 7S . The sscond aniral was nesitve by PCA. The delayed sngraftment
_cCsarvad with uamarked celis in these a=Tals 3 consistent with late endogencus
hematcgciess ecanstittiion Cessite wrdl was prlsumcd o be 2
dose ot imaziazizn. Furthermane, this consiicning regimen is assocated with a high
ransslamseiaied mocaity (71 primaces died within 3 months of tansplant).
8asez on Tese studies, we ::ndua szt 1) the CO4Z chumecc recaptor is
efficierty exsrassed 0 Nemaiscciess csis ® «ary #me poins fallowing
- recsrsdityticn; ) sepematant ransdusiss of desus CC34* cails aopears 0 be
suzedcr 0 coosftivation with recsvicel srooucers, and 3) resinfusion of sorted,

transauced Cas Z0es nOt €nnancs jers t2slar afficiency in vivo.
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Stem Cell Broiogy, Excluaing Cell Procsssing 10r 1ransptantation
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IN VITRS SXPANSICN CF S024-2R04 £38 FRCM 3CNE MARRCW oF ACUTE
MIA (AML) IN #RST ISUSSION. 2 _—amman™ A Zemam™ W VanDen’
1 tSehauxi N Straavmase ‘-:-rr::eqy -=| UCL, Bnussais Lanrum voor
sijkned KUL Leuven, 3egam -0
=4 3 "asicual NCMTal siem Sall seciiansn anG sxsansicn of this Scouatan in vite
c3uid taizanly prowde 3 At 3aveis of maugtamt stis atle o premoty sesanstie
NOTILCS 253 e suisiogeus an "r & AML 'n CR1. ‘We nhypeitaszed hat e .
‘r3c30n UG BE SUItasia 1S .3 30Crac. Aliquots of SM harvas: from z3tents
(B8} m A n R (n=9) wers 2nmgres ia S5 colis By immuneatiny cssiumn and
cryesreset.ad Lndl use. After thawing, CO2- calls were scried By FACS nto C324-ORe
ane SC2i-IRe racuens. Calf 'rasisng 473 aealidr Sulured in mecdium consiired by
an allege-«s Taciated nommal Murman 3= sooementad with L3 LS. L4, 3CF £ 6
C3F lor 2¢ zays. Cultures were wesady Za~2ccilated an2 refad CRU-GId, RP2C7C and
B77U-E smmiant #as assessad ininaly INC 3t weskly intenvals. LTCHC were semsquantified
imtaly ans a%er 2 weeks of liquig suiturs. 720 ots with an abnommal karyStves 28 dagnesis,
karyanoe aas assessad imitaly 3nS 3t 2 wess f licuid culture Thess nesuls wers
comaaras 13 mcse colained wil 22Ty (M) 3N laxen fom aiogenec Zonors (n=lS)
Caldany & 3'4 havests ffom 53 w33 iow SSTSaRS 0 N ang ey semeniace of
C38eC7 ™ onls was casreases. MaILIUCT o R racavery of small rumears of COMeRe
ceits atar ssmng Imtiatly, he sumSar o SFUGW 100 SOM-0Rw cals was stengy
Cecreases somoared i3 ni (T0=37 78 8532722, 270 532} whereas it was rot Sfarens fomnl
for e SIMeLRe F3za0n (64=4iS vg TiZzlL 9=1.35). The aurser of HSPLFC
3 2 sucscouiations was ‘over man o (CR~ 1222141 vs 4032292 p=0.008;  ©
22 45 380=211, 0053, imiE ~uncers of LTC.C 104 calls were cezreased
semcares s of (CRww @ 50231 ve 3372233 o= 1.0008; CRe: 55233 v 145290, p=0.003).
Fcr ANML 3N cads, CC34+-ORe ane SR* szccpulations sanerated eQuvaiers motters of
LTC-C. wrarsas in il e COMCR» Syzion was enriched in LTCC comoand o the
CT4-CR- fazien. LTC-IC. generatad Sy CT340R* coiis were simest squivalenty -
CentuRs taeedn e NTEMAAN 3T T acterent layer wnen nl LTCIC wers
praferentaly lccated in he acherent ayer. SFU-GM exzarson ‘rom pis CO24+DRew cuils
was pocr 13 Jecuased slter 414 of cuitee (maxmat CFU-GM expansion for pis: 21028 a0
Q14 ; for = 155224 gt Q1) Thersicre. Zven their ‘=w inifal clonirg effisercy, ps -
CCI4+JR = el generated 10 Smes less SFUGM an nl invitd (ie 21 014, 38 w
10,570 CF-GM/10¢ calls cuttured). In aimes: £l instances, a0 HPP-CFC wsansion scukd be’
0C8378s ‘20 218 CO4 IR calls. Mearly =3 LTC4C couid S founa after 14 2ays of iguid
culture 2z 0, range O-4% corparsd '3 =izl irnul). Kavyotyss was evaiatie for dpts. -
Vary few mi3sas couid De cbsarved Eractly 3t sarting, A% 14 cays exgansion, alf he el
fraczons 372sad 0 far were karyotymically "1ra(12 §) mitosas analysed). in conclusion, -
althougn posssly deveid of leukemic cails, e 3M CT4-JRwe colf fracsen from sts wth
ML in CR7 sow profound hemercietis 2e°act in vitT, is ast anriched in LTCAC and does
not' pve 50 10 sansiacicty excansion Fuotar unoetsiansing of e mecnanisms of tis
delecve “1TRI00IRSS IS MOQUINeS (S Take X3InSON [sasSle.
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Stem Cell Biology, Excluding Cell Processing for Transplantation

Y3130

P CELL CYCLE STATUS AND KINETICS OF CD34" SUSPOPULATIONS FROM
: UMBILICAL CORD BLCOD. SONE MARROW AND MOBILIZED AERIPHERAL .
BLOCO. 22 3rywn C.*Deiforge A, 3ran O, Bernier M." Strvgurmars P, Institt
.+ " J.Border 3russels. Seigium.
RN Wae Rave ccmpared the ceil cycle status of c..,:wccaa' and CT33°CO38 ulla
from umisiiicai cord Siced (UCB) (na12), Sone marrow (EM) (n=3) and gerigheral
; tiood pragaritor calls mobiiized by G-CSF aiter chemaotherapy (PSPC) (na7). The
K monenusiaatad cell fraction was anriched in CD34° calls using Ceorate LC
(CallP:2) sysiamns. Cell cycia status af CC34°CD38° and CD34°CC38 cells was
assesses sing a flow-cytcmeter Ly coutie-labeiling analysis using propidium
iodide fer ONA content and FiTC-csnjugated monccianal anttady ler CO38
exprassicn. The results were excressad as ihe cercantage of CC34°, CCI4°CD38"
and CC34-CU3E ceils in proiferatve phase of the ceil cycle (S~-G2M), and
summasizz in the table Below:

CC3s~  CCU34-CT33~  CC34°COSs™  CL34SC3a
ucs $.4s1.2 4892109 | 47«07 21224 -
8M 14.321.5 253228 48st1 81212 0008 ..
T __PSBC 58213 30.5s8.¢ 28207 112241 ND
" * catls at Sy O without any stmuianon * seds suitured for 48 hours weh SCF, -3 and IL-6 -

p significant difference between UCS and 3M UNA cantent after 48 hours culture.

Cail cycie aralysis indicated that (a) ihe large majority of CO34° calls from CB as
from 8M and PSSC were quiescant, (b) compared to CC34°CD38" fraction,
R significanty mare CO34°CO38° calls were in active phase of the cell cycle , (¢)
47 . there was no significant diffarence when the ONA contant of UC3, 3M and PBPC

was cormpared, and that was trus for esch progenitor fracion (CD34”,
CD34°CC38° or CO3I4°CO3IE™ fractian). Alter 48 hours incubation of CD34° calls
" in Iscaove's modified Oulbecco’s medium cantaining 10% of fetal calf serum and
stimuiated by a combination ¢f SCF(10 ng/mi), IL-3 (100 U/m) and IL-3 (100 U/mi),
BM and PSSC CO34°CD33 ceils remained sssantally quiescent with only 8.121.2
% (nmd) and 11.224.1% (n=3) of the calis in ONA synthesis. in comparison to 212
= 2.4 % (nad) for C3 CD34°CO3S ceis. In conciusions, assuming a similar
duraticn of INA synthesis in the varicus fractions, our results show that (1) there
was no significant difference Setween the cail cycle status of the three sources of
kamatopaietic cells as well as for the different subpopulations of CD34" ceils
studied (2) the proportion of calls in active call cycie in the CD34°CO3Y and the
CD34°CC38" subpopulations is significantty different, the first one being more
quiescent that the secand ong, this ctservation has bean confirmed for C8, BM
and PBSC (3) although we dic not stserve any significant ciiference between cail
! cyelg status ¢f CB, 8M and SSSC CO34°C038 fractions before in vitro cuilture, the
.. CB CD34°CO3F population shewcd greater proliferative response ‘0 smm!ahon
der by CSFs.

e v
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Stem Cell Biology, Excluding Cell Processing for Transplantation
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CYCLNG STATUS OF CD M= CILIS MOBMLZID INT() PEATEZRAL BLIXW) OF
EEALTSY DONORS 3Y RICOw S\A.\T ;X -w.‘l GR.ANT"LV_E COLONY.
SA....._-\D«G FACTOR (GC37). 5 2209 ‘

P

{nstavuse o ‘mwlc;y‘ 'L EA Se-.,.:u ad natstute of Ruhw::a*' University of

Bologma, Soiopa | of ¥ iagy 3 ¢ ot Hunan Swessdnlogy. {huveran
L2 Saz:=:° of Rome, Rome.
2 this srudy we 2ssessed the Sxvctional and kineric characterisnzs of hightv porrticd

hemawsciztic CD M+ cells Sam the 1shersvs produstt and the hone mamow (HAG of (6 v
normai isnars endergoiny GCSF Ssmmmemt for pespheral blood mem wells (PHSCH
momiinzsa and wansplantation 1 lszemac secipients. Mobilized ar.. 3M CD e cils
were svLuated lor thewr colosy-lorming Aapssity and ‘rilineage proiismtive w0
selestsd rezzmbinant human-CSF @-viTe. w2 the cantent of vy primsave im-wm wulture
ingeans; w4ils (LTC-IC). In addiven, B svcling status oF circulaung CD 3w cuils. mchuding
comazined sinogenic progemuzar sells and Re more mmrmatene LTCHC, was datesmuned by the
otosize nuoside (ARAL) nusde 2% ind the acniding orangs (AD.) tlow wiemenc
techzssse. Clonogenic assays it mewtviceilulose ciowad Ute same tequemy of CFLIL when
P3 ;n=edlD 34+ calls and 3M cells aete surmulated ith the coadizoned meditn PHA.
LCM. Exaever, mobilized CD 34+ ceils v vigniticuntly more sesponsive tan deir senlys
sate 5M ssunterpants t IL-J and SCT ominnal with G-CSF or Lo iz sresence of Spo. Int
cultirss adied with SCF, IL-} and Spo we tound a mean of 1.5 =1 SEM -idid inchease of I'H
CFUGM 24 SFUSE as compared 10 3M CD 34« calls (p <0.05) Aler § wesks of liqud
cuiture rspported by the exginmered msing siromal cell line M2-10B4 0 mroduce GUSF and
IL-3, we ported 48.2 & 35 SEM and 525 2 34 SEMLTCIC per 10% €D 34+ calls in PH aind
steady-siate 3M, respectively (p ® NS} The ARAL suicitie ssay denorseated that 3 = 3%
SD of scmxttad precursors and 1 5 3% SEM o' LTC-IC in PB are in S-phase a3 compunad 10
258 £12%3 SD and 21 £ 8% SEM af baselize M. respuciively (p < 0.001) However. lonyer .
incubasca with ARA-C (1618 bows), i presence of SCF, IL.3 azd GCSF or Q.4
dengnssaied that greater tan §5% of LTCAT are acnaally eveling with a0 ditfaracs wuh BM_ -
cells. F= mmdanm.rhmaanndsﬁﬂ‘dodhmm
mwmdm;maaymatudﬁzuwemw
DNA/RNA azzlysis denoosgaied hat e zajority of PO CD M+ cells e 2ot quiescant lie -
Go-phase) Seng in G)-phase with 3 £rifem diference with Saneline ard G-LSF e
BM (30 = $% SEM varms 61.9 2 6% SEM and 48 2 3% SEM. respectively. P @13y
Morgove. G-CSF administration prevestad 3 litde bt sigmiticant proporsea of mabilizad C1)

. 34+ calls 2om spopeosis. In summary, our fesulls indicate thar mobilized and BM CD M
calls ca3 Ve conndared equivaiext (or Bt Tequency of B0 commutted 1ad MOfe immature
bematopeiesie progenitor cells aithougs ey show diftesnt kinetic aod Scnctional protiles.
Moreover, i3 conrast with previous repens. we found at PS CD 3+ :4lle inchuding verv
imigve LTC-C, are rectuitad & ced<crele.
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Clinical Transplantation: Allogeneic Matched Related Donor Transplants
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COMPARISON OF IMMUNE REZONSTITUTION AND GVHD AFTER
ALLOGENEIC PERIPHERAL BLOOD STEM CELL TRANSPLAN-
TATION WITH OR WITHOUT CD3s~» SELECTION [Finks R.
Hardyng®.:nd _R._Memslemany. Dept. Hemawiogy & Oncoiogy. Albert-
Ludwigs University Medical Caater, D-79106 Freidurg, Germany

32 patisnts (mean age 35 years. {9-34) with advanced hematologic
malignanciss were transplanted frem HLA-identical related donors using
filgrastim-mobilized peripheral grats only. [n 15 patients CD34 = selesied
grafts wers transplanted containing i median of +.3x10%kg Sody weight
CD34~ cslls with 2 median purity of 33%, and 0.45x10%kg CD3 =+ cails
(group D). 17 patients were transplanted with unselected grafts contaimung
5.5x10%kg CD34+ cells and 142x10%%kg CD3 = calls (group IN. Patients
were conditioned with Bu/Cy120 or TSL'VP16/Cy. GvHD prophyviaxis was
Cyelosporin A only in group ! and additional pradaisclone was used in
group I1. All patients recsived Slgrasiim Suy kg body weight post transplant.
Engrafumeat was equivalent in both groups with newropails > 500/ul after
1 median time of 10 days (range 9-15) and platelets >20 000 after 14.5
days (10-20) in group I and 15.5 days (10-70) in group Il. Tramsfusion
requirements were similar in both groups with 8 units of packed red cails
and 72 units of plaelers, Acute GVHD > °l occured in 5 pacients all
presenting with grade [l GVHD which resolved with appropriate treaunent.
Haif of the patients are alive with a median follow up of 265 days (72-668)
and chronic GVHD was not seza in group | patients and in 1 patient caly in
group 1. Lymphocyte subsets were analyzed monthly post Tx. In both
groups NK csll numbers normalized within 2 months and B cells within 6
months. CD4+ counts reached > 200/ai after half a vear and CD8+ calis
narmalized by 8 months. Allogeneic PBSCT results in rapid reconstitution
of lymphoecyte subsets without signifizant acute or chronic GVHD.
Transplantation of peripheral blood derived CD34 < selected cells is safe and
results in stble long term engrafiment without dompromising immune -
reconstitution. The > 300fold reduction of CD3+ cells in the CD34+
selected goaft may aliow reduction of pest transplant immunosuppression.
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Experimental Transplantation: Basic Biology, Regimens and Engraftment
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MDR-1 VECTOR MARKING SHCWS THAT CFUGMS DO NCT
CONTRIBUTE TO ENGRAFTMENT IN PATIENTS FOLLOWING
INTENSIVE SYSTEMIC COMBINATION CHEMOTHERAZ?Y. E.
Hareagia,' R Ciles," SO Fu," Z, Zu," R Cote,” A, _Davn,” T, Wang,”’
D, Ellaeean”® | K;vamv_ h, I._Folv=aver,® E_ Machemer*® R,
Berancon,* S Baimfald * 7 Raobmean M Ardres® R Chamniin and
AR, Dejssesrs, U.T. M.D. And.’sonc.mcarc:'x::r. Housten, TX,
Systemix, los., Palo Alto, CA, CellPro, Inc., Bothell, WA,
Microbiological Associates, Rockvills, MD, Ingenex, Inc., Menio Pack,
CA, Keanesh Norris Jr. Cancer Hesgital, Los Anveles CA, and Yale .
University Scacol of Medicine, New Haven, CT.

The total zucleatsed cell count/kz, the sumber of CFUGM/kg, and
the pumber of CD34+ calls’kg have all been used as indepeadent
predictors of the reconstituting ce!l content of periphesal biood or «
marrow czils of hematopoietic stem sells. These data have suggested
that if the dcse of CD34 +cails/kg is greater than 2 x 10%kg, prompt
and complers rscovery wiil oceur. It is not ciear whather cails belonging
to later sages of mamradon will conmibute to hemartopoietic
reconstitution following intensive sysiamic therapy. In orderto test if -
the CFUGM sage of maruration conuins reconsticuring calls, we .
analyzed the mansduction frequency of CFUGM using two dxf':r:nt. .
methods for iz=oduction of the rezrovical veswor conmining the MDR-1
cDNA into CD34 c=ils: 1) The suspeasion method, which consists of
suspending the cells collected soon aftsr chemotherapy and CD34 ©
selection in rezoviral supernatants {or 4 hours), and 2) the stromal
transduction reethod, which consists of inoculating the calls on swomal |
morolayers, in the presence of IL3 and 1§ and rezoviral supematants
for 48 hours. ard found that the transduction fraqueacy was equal in
methods 1 acd 2. Post transplant cells of 5/8 evaluable patients wers
positive for vector MDR-1 in the patients Tansplanted with the ceils -
transduced by the stromal transduczion method, whersas the calls of -
0/10 of the patisnws mansplanted with cells Tansduced by the suspension
method wers pesitive for the vestor MDR-1 cells. These results suggest
that -subsets of CFUGM exist wkich do pot reconstinue paucms
following intensive chemotherapy.
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Experimental Transplantation: Basic Biology, Regimens and Engraftment
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TRANSPLANTATION OF POSITIVELY SELECTED ALLOGEINEIC BLOGD
€D34° CZLS. W Srugzer, ; Scheais, ‘M. Subiewe” Q. Faul" 3 Haleme" A,
Brapges " A Wiesmapn® B Weu) ® § Heimieid,"? H, Einsels. 223 L, Xjez. De-
parumam of [m:ermal Medicine, Divisics of Hematology and Oncoicgy. Umversity of
Tabingen. Germany, and ¥CailPro, Bozell, WA, USA.

In allegensic wansplantation. G-CS? aobilized peripheral blood sragenitor cails
(PBPCs) are zaw being used with increasing frequency as an airsrmatve for bone
marrow Tanssianacon (BMT). Howewer, thers is soncern about e jreaier number
of immunscamzetent T-cells in an urmanizziaed PSPC allograt i somparsd 0 2
converticnal 3M graft which might lez2 0 an increased risk of sev2re cute and/or
chrome grid-versus-host disease (GVED). In order 0 potentiaily ase the risk of
GVHD. we zosiively selecied CD3<- blood cstls using the Cspraie SCY device
(CailPra, Bewnsil, WA) which was sheuw (o resuits in 2 1-3 log desisu:on of T-cells
(Bregger = al.. Blood 8: 1421, 19921, Hess, we report on the rauplanation of
CD3<" P83C;s from 15 allogesneic sidlizg donses in patients with MTS AML (n=(2]
ag well 18 iz patears with Nigh-risk or ssiapsed acute !ymphobla.s:i. lzukemia [n=3].
The medias 35¢ of the patieat populazon was 42 years (24-53). Thx2 conors wers
HLA-macae? in (3 cases, while 2 2ozors had 1 antigen mismaza. All donors
ressived G-CST «Neupogea?; 2x12 ug 5§ 3.6.) for up <0 7 days for mobilization of
PBPCs. A median of 3.5 (range 3-9) inkereses were performed o estteet sufficient
numbers of P3PC for subsequent selscson of CD3<~ cells. Besause of insutficient
yield afer {347 cell separation. S patiexts received unseparated ?32C in additon
to CD3< seiected PB cells (group A). The remaining 10 patients -w2rs transplanted .
with CD33° seiected cells only (group B). A median of 3.8x10° CD34° cellskg
{range 3.3-4.9) and 3.6x10* CD34* csiis/kg (range 3.2-6.5) wers ansplamed in
greup A 14 8. sespectively. The yield of CD34™ ceils after CD34° c2il selection was
43% (2361 with a purity of 76% (rnge 51-83). The oumber af CD3* cells
transgiarzes were 165x10%kg (range 60-34d) in group A, and 0.53xi0%kg (range
0.28-0.95 ia coup B. Conduxcnm; eensisted of BuCy or TBLCy. Cyclosporin A
(CSA) and \(‘\ were given for GVHD prophtylaxis in 12 patiemss. while 3 patients
received CSA only. Time to neutrophil sacovery > 0.5x10%) was 16 lavs (range 13-
19) in grous A. and 14 days (range 10-:9) in group B. Time to plasiet ranstusion
independenzy > 29.000/u! ocsured at day 16 (12-19) in group A, a2 day 19 (15-24)
in group B. Mo graft failure was obse-ved. One patient developed ‘1:al infectious
complicaticrs xt day +3. In patients ranspiamted with CD34* seiscced cails aione
(greup B), we only cbserved grade 0-I] scxte GVHD. while 3/5 patiens treated with

unselested PRC (group A) developed grads M-IV GVHD. axd 2 of them
subsequently ¢iad 2t day +25 and + 123, respectively. At 2 median “ollow up of 240
days (28-353), 3 satiens are alive and weil. These data suggest that pesitively selected
allogezeie PS CD34~ ceils induce 2 razid and stable engrafimest of Rematopoiesis
with 3 possidiy reduced incidence and severity of acute GYHD.
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Immunodeficiency and HIV Infection:
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\ MOBILIZATION OF PERPHERAL BLOOD PROGENITOR CELLS
. U§ING G-CSF, IN HIV-1 INFECTED PERSONS. [Zai3'.0 2 Yam',* S,
Li R K 3iv-e"®§ "-—pwq'.‘ 1 gﬂie"ﬂt_ki - T-'y"rn-;:: 'S =nman"
[ Ito'.* Ciry of Hope Naticnal Medizat Center, Duarte CA and “Roche

Moiecuias Sy stems, Somerville NJ.

G-CS7-728ed mobilization of perizneral blood progenicor salls (PBPC) has
besn asjosiated with transient reduction in CD4 csll counts in ncrmai donars
(M. Korsiing et of, BMT in gress. 1996). The purpose of this study was
determize the safery and eifectiveness of granuiccyre-colony stimulatng
facror (C-ZSF) for moniiization of ?8PC in HIV.! infected persons, Seven
HIV.1 infazzed persons with 2200 CD4 ceils and 10 evidence of AIDS were
treated »ith G-CSF for § days (10 ugkg day). Sixteen hours afier the fourth
dose of G-CSF. mononuciear sells (MNC) wers harvested during 2 12°L
apheresi; using 3 Feawall CS-3000 cell separator, and CD32” ceils were
eariches using an Ceprated ST Stem Cell Calleztion System (CailPro Ine.
Bothell 'V'A). Clinical status, CD4 counts. plasma HIV RNA using RT-PCR
(Roche), an2 HIV.1 infectiviry assays of plasma 2nd MNC weare monitored
for 6 meonins. Six subjects compiessd the aphecssis withou: significant
problems. and one failed to compieze the apheresis besause 2f inadequate
venous 23235, During the 3 days of G-CSF trearment. thers was 2 prompt
mooilizazsn of total leukogytes witk 3 seak WBC range of 23-61 x 10
and peax CD34~ percent of MNC of 0.2-2.3%. beth at 2 median time of 4
days posi-G-CSF. The apheresis predus:s vielded 2 mean 3.6 x 10 MNCkg
(range 2.3.5.7 x 1077kg ). ‘CDSJ- 2eil selection vielded 2 mezn 2.8 x 10
cellsikgrmange 1.1-5.4 x 10° kg). BFU-E and CFL-GM were within normal
limits. Suz CFU-GEMM were reduced. Baseline CD4 counts (mean = 450)
were resuszd by a mean of 32%% at one month post-apheresis (p = 0.015) and
returned 0 levels not significanty differsnt from baseline artzr 2 months.
There was 1n increase in mean plasma HIV.l RNA levels from beseline
6.310 gencrne copies per mi (ge/ml) to a peak of 12,600 ge'mi at 4 days
G-CS7 tp = 0.1). At 3 months and § months after G-CSF, the plasma
RNA desrsased to a mean of 4,000 ge/ml and 1.600 gc'mi, respectively (p
20.35). Lzukcevte and plasma infestivity assays were positive for HIV.1
before and after apheresis in ail subjects and decrsased Juring the time of
ceil motiiizzzion. There were no changss in clinical status of the subjects
during the § month period of observation, PBPC can be mobilized from
HIV.l infes:ed persons using G-CSF. and functional CD34~ celis can be
efficientls selected. CD4 counts are mansiendy depressed following
apheresis withous significant increase in plasma KIV RNA leveis or change
in clinicai sistus.
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Clinical Gene Therapy

1937

INHIBITICN QF HIV-1 REPLICATICN IN ANTI HIV-1 GENE
iNG LCNG TZ3M BCNE MARSCW CULTURES
£D FRCM CD34. CZLLS OF RiV4 INFESTED
CCNCR3 QG Sauer” S5 Men: | Samner” X Kaams: P YVader:
L2323 and D2 Konn, Chuidrens Hesoital Los Angsies, CA. City of
Hope Vasical Canter, Quarte. CA.

Loag 'arm bone marrow cultures established from CO34+ culls
isolarsz ‘rem ¢cord bicod 3r Sone marrow of HiV-1 negative donors
transsL23s ‘Mith saveral reirsviral veciers contairing anti MVt genes
it HIV-1 replication aitar challenge with the macraonage
tropic is5-3:3 HIV-1 JA-FL. To getermine the feasisiiity of gene therapy
for AICS n individuals already intecie2 with MIV-3, G-CSF mcoiized
pericha-a slood CD34« cails wera isciated {rom MiV-1 infected
indivicya.5. and transcuces with ratrovical vecicrs cantaining thrae
cifferar: arti HiV-genes: An RNA Zecoy vector cverexsressing the
rev Binzi~3 Zomain of the Rev Responsive Sismant. L-RRE-neo, 3
doubis -~3mmerhead ribezyme vesicr targetes o the tat and rev
transcrs: L-TR/TAT-nea. and a vesicr sontaining the transcominant
mutar: 3 M10 in the consiruct L-M?0-SN. As & cantrol. a vector
mediar=; sniy neomyein resistance. LN. was usad. Alter three cays
of trarsz.2ton on allogeneic stroma in the presance of SCF, IL3 and
1L-3. tha suttures were G119 selectad. and challenged with HIV-1 JR-
F. and 2 crimary HIV-1 isclats.

Results: Sompared lo the cantrai, the L-RRE-nes. L-TA/TAT-ne0 and
L-M1Q-2N franscucad cultures dissiayed up to 1CCG foid innicition of
HIV.1 recication after challange with MiV.1 JR-F. and a primary HiV-1
isolate. This prefiminary study suggesis that aru HiY.genes can be
intrecuess into CO34+ cails from incividuals already nfactad with HIV-
1, and sivangly inhibit HIV-1 replicaton in primary monceytes derived
from CC34- progenitors. As the presance of borie mamow stroma
during reroviral transduction enhances gene iransfer inte CD34+
cails. a=2 long term engraftmant in recipients of transducad CO34e
ceils, we svaiuated the feasitiiity of using stroma from HiY/-1 mfected
indivicua:s !0 support transduction of CD34~ calls. A comparison
betwesn ne growth rates of cultured stroma frem HIV-1 neganve and .
HIV-1 pcsitive donars showed neasly identical sroiiferative capacity,
and gere 'ransfer inta CO34+ cails frem HIV-1 negative and HIV-1
positive Sonors was supported squally well by stroma from HiV-1
negative and MIV-1 positive individuals.

Concilusians: in all, thess data support the feasibiiity of applying
retrovirai - mediated transcuction of CT33+ calls from FiV-1 nfected
individua's for gene therapy. :
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Clinical Results: Autologous Transplantaiion
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TRANSPLANTATION OF POSITIVEL ¥ SZLECTED CDI4+ 20NE MARROW AND

MOBL Z=ED PERPHERAL SLOCD IZ515 FROM HAPLOIDENTICAL RELATED
CONC33 FOR HIGH-RUSK ==MATCLCGIE MALIGNANCTES. AN VYaager €
Asser - QI!HE:: ! 14 n'an'ﬂ we :’.'ﬁ g =t SIAST. v 3.;4.'9 cA rmh -
ad MC 3vunes Emory Umiversioy, Alizia, GA. Fred Hutshinson Caneer 3ssexch
Ceuter, Sexnie. WA: Vetrrans Adimizzsrinen Mazieal Canter, Seantle, Wa. wuungmn
Univers7, St Louis, MO; Souzh Texas Cizzer izsunste, San Antanio, TX, Uaversity of
Pisburss ’xm#.PA.adCeuP- =0, Sockedl, WAL -

The !a:s af histocormpaudle refated ar wriued onors limits the application of :ulngcec
bone mrsw ymuplanttion (2MT) for T2amem of high-cisk Jematoiogic malignancies. for
patiens 213) wha lack Sl A-matehed domory, Txnspiantaton of selesied CD34+ henatopoi-
es¢ progemsier cells om haploidenneal ssixives provides an alternative sourcs of siemn cells
with :r..-:dmbc:d T ceiis and o= 322 52 assosisted with reduced risks of severs grat-
veus-ioi disease (GVED). To e i Sypatsens, we evalusted transpiantation of CO34+
ceils seixcted with an avidin-Broun im=insidiscrpuon column (CIPRATE SC System) Som
both G-<$7-mobilized peripheral blood =5 .‘SC‘; lexkapheresis producss and bone marrow
cailecuezs Jom HIA-hapividenueal r=ia:ed Liaors in 13 pedxam:pufmdxmage sy
range. |-iNand 11 tdullpc(:.-.dxu 32. 36y nnge. 2 -l-i) with ‘-g-n:k acute lvmpbo-
e lesiemia (=l 3), seute myelocyts 2k amia (1%3), chrowi lesi (amt),
myelodysziude syndrome (a=2), or ..:- adgksa quhnm (u-l) All pts received pre-
transplas: '-n&um; with $acs diation (12-14 Gy), syclaphospbamide
(80 mgks'd x 2 d), and and-tymoeite & .-.~.=mo aigky/d x 3 d) aad post-ransplant cycio-
sparire :24 shortourse meckowexate. T2 madin dose of CD34+ cells (x 104%g) was 14.6
(range, 3.--71.6) in pediatnie pts and 10.2 range, 3.7-15.6) in 3dult pes; the median dose of
CD3+esils (x [0%%g) was 2.2 (range, 0.2-5.7) ut pediatric prs and 0.3 (range, 0.3-1.7) in
scult prs. Twelve of 13 pecianic prs (9725 222 S of || adult pts (73%) had dogor acutrephil

i 2 sezoephil count 0.5 x 10°1 was 12 d (range.

- eagrataec median tirne to actain absaicce
10-21) iz pediatric pts and 20 4 (raage, 12.27) n dult ps. Two adult pts died without ea-

wh::u9ud2!d.mvdy #..'.-":.ahun and two pes (1 adule, | pediagic) had
gat failse Sl resavery at 33 and 36 d, respectively ,
after raorzaae Eightof 12 ﬂdubh-f“_a;;u(m)nd’afSwdubhmkpu
(25%) B3t Grade 0-1 acute GVFD:, 4 peciariz 39 (33%) and § adult pts (735%) had Grade
-V a2 GVHD. Chronie GVHD deveisped in 2 of the 7 pediatric pas (29%) 20d 2 of the
4 adult 23 {50%) who survived >100 4 12 Tansplant Deaths occurred in 7 pediagic pts (4
GVHD, | VOD, 2 progressive disease) 12 (0 adult pes (6 GVHD, 2 regimen-related taxici. .
ty. 2 sepsis). Six pediarric pts, including | witk sutsiogous recgvery, e alive at a median of
S1+ wi szmge, {4+-66~) after Tansplaz: and | aduit (also with sutologous recovery) is alive
at 52+« wk ute ransplant. The probabitisy of servival x | yr is 45% for pediawric ps and
10% for 12uit pre. We conclude that trans=! x=ration of positively selerzed CDid+ cells from
haploddezeal rdanvcufanaleadag\.n.d with prompt engraftment in the majority of
recipiets. Sowever, risks of severe acuzz SVED and of ciwenic GVED reman A study bas
been iniuzed in cuidren with hanamla,-.: =alizmanciey 1o evaiuate xddiional T cell deple-
ton and =asslantatien of CDI4 PBC peadueys Som haploidentical related Jonors.
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Clinical Results: Autolozous Transplanration
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ALTOLOGOUS PERIPHERAL BLCOD SELECTED CD3<+ CELL
TRANSPLANTATION FOR THE TREATMENT OF SEVERE
PROGRESSIVE SYSTEMIC SCLERCSIS F_Locatelli. A Ravelli® R
Maceario®. D Moatagsa®, C. Peromi®, E De Beaedctr:®, M. Zee::'z
< Bomew:* G Giornam®, P De Steiazo” A, Marum~ Clmics Pudatng.,
- : Caverndd & Pavia and Blood 1mesiusion Seevice, IRCCS Polictinico Sag
Marieo, Pavia, [aly. . . .
Autologous bose marrow transplagatioa bas beea receady proposed
as potestiily curative treaumest [or severe of pOOr-proguosis. autimmane
diseases. la view of results obttined iz agimal models, we decided © five
o an autologous periphenal blood stex cell (PBSC) traasplant o an 1 1-year-
ofd girl afTected by systemic sclerosis with progressive luag fibrosis, but
T without pulmosary hyperteasion. After Saving obtained approval of the
: local Ethical Commicee agd wrintea informed coaseat of the pareats. the
child  recsived a2 mobilizing chemotherapy  cousisang  of
cvclopbospaamide "(CY) at a dese of 4 p‘m‘. followed by the
. admigistration of G-CSF at 3 dose of 10 ag'Ky'day. Two leakapheresis
) procedures were performed on day »12 aod day +13, respectively. The
sumber of F3SCeollested was 4.3 x (0"Kg. A three-log T-cell depletion
was performed as CD3+4+ cell posiave selection by mezas of Ceprate SC. -
aad purified CD3+ cells (perceatsge recovery 70%) were subsequeatly -
C cryopreserved. Pre-traasplast coeditioning regimes consisted of CY st 2 |
- dose of 30 m=g'Kg from day -5 to day -2 2sd the monocional antibody
._- Campath-{G at 2 dose of 10 mg/day for 2 days. After thawing, the toul
' iafused CD34+ cell count was 3.5 x 10"Kg; the residual T lymphocyte -
y : dose was 3 x 10°Kg. G-CSF was admiaistered after transplaat at 2 doss of - -
o - S pug'’kg/day for 12 days. The early post-iransplaat pericd was ugeveatful; |
) aeutrophil asd platelet cagraftment (PMN > 05 x 107L aad PLT > S0 2
10%L) was achieved on day +11 aad day +14. respectively. The pateat was
discharged oa day +24 apd she is alive 20d well, with 2 sormal biood

: -.~ count 70 days after the tradsplast procedure.” The immuaoiogical
. evaluation performed 2 aod 4 weeks after traansplantation showed a
* moderate reduction of mature™ T lympbocytes (patient’s CUG+ cells = .

0%, sormal costrols = 65-855%) acd profound _impairment of the
prolifentive response to phytohaemoagsiudnia, concanavalin-A aad aati-
CL3 moaociceal astibody (< 5% of 3omal coatrol subjects). This pattern
of immuaclogical recovery is similar to that sormally observed after -

T ) vamanipulated autologous BMT. Ouwr experience demonstrates the _
T . feasibility tud mfety of this procedurs i childrea affected by severe :

CwS T sutoimmaae diseases. A loager follow-up aad careful mogitoring of sigas .
: ) and symptoms of the origiaal disease will be aecessary ia order © evalvate, ~..
Tl the elTicacy of the treatment. .
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