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Cell Processing: Selection and Expansion I 

031 437 4 

KI>Z'E?iCS OF LONG TERM BOSE SURROW CULTCRE-INITlATlNG 
CELL (LTCIC) AMPL[FiCA77ON DL'RING C U L R R E  OF CD3+ 
BLOOD PROGENTOR CELLS (BK;AT A CLIXICAL SCALE. e 

I "invlq; ,q C l r h  - W f ~ n g , *& wc-1-

and B Y - ? * u .  Expe:rmcncal H:m;oio3y Group. Department of 
Heaut;l~gy md Oncology. Cnivcrsrr). >ffcdicll Center. Frciburg. Ctnnmy. 

Rcr::ts from YlimJ studies indicace chaf bum shun term and lung term 
hcmso:oicric teconnicudon from born m ~ o wapls ia  are mediated only 
by a sirdl subset of very ?rimiuve pgroycaron Thac cdls shuuld therefun 
be mx;Aned or. optimally. amptifled in :x viva culaucd Irarrplanu. In 
uudy. SPC from c=:r p u c n u  mobiiud by combination chemotkcnpr 
and G-CSF sere iebNich:d for CDZL c:!ls by I m m u m f l a i p  selection Jad 
s u b s e ~ r x l y  culmrcrt in sc?dm f r s  m&~m at 370C for !4Qys. C u l w a  
w e n  sl;;$emcntcd with LOO n#ml d SCf. 100 n g h l  (L.3 3nd in -don 
either ?-T3 Ligmd (h)at 300 ngi1311. Jt lL-6 (100 ngml). Small r u l e  
cxperi.s.:m ( 5  x lOE4 C D l k  crlls in wtll. n=6) were cultured In I ml 
culnrr:~. clinical scale cularrzs (5 n 1 0 6  CDi-k c:!Is in tad.  a d )  in 100 
mi i l s k  culaucs wtrh no hang. Ex wo &tpmddcdls w e n  analyzed for 
LTCIC muent by s e d i n g  on Dexicr ppe preformed im0iaud a l logu~rc  
suama ?sing limiting dilution iluo 20 to 3 1 W  fepii;atc culturct per 
diiuticn s u p  and readout on day C (Pttte3seil er at. Blood W. 5453. TIme 
c o m e  mllysfs of LTCIC during ex viru culture of C D 3 - cells in rhc 
prcscnc: of SCF. IL-3 md R rcvded  m initial decline a i  LTCIC to values 
of one Uurd of i n p u  LTClC by day 2 of ex viva expansion. concomiunt 
with a decline in the nurnbh- of pmlocyrc-macrophage culuny fonning 
cells (Gbl-CFC) aad toui nucfcued cells (W).Subsquently. LrCfC 
up--2 by a factor of 7.4 lo 26 in mall  Jcllc c u l m m  by Uay 10 to 14. In 
dinid sale culprra. LTCICI amplined b.9 and 9.5 fold r a n g  plateau 
level  3 s ~ c c ndays 6 and 8 aitcr inidadon and declined to input vrlrra by 
day 10 to 14. lo parallel. from &y 2 to dry 10. Gbf-CFC u p u d t d  82 fold 
aad TSC 27 fold in Ole clinical s a l e  cultures. Parallel c W d  suJe culatm 
using SCF,a-3and IL-6 revealed r similar ume course of LTClC. GMCH: 
ud TSC. however rhe absoluu aurnbcn of LTCIC generated was 3 fold 
lower &&a ia SCF. IL-3 md R supplcmcd cuffura. These Jur iadkuc 
U!ac la)iificzion of LXIC for m~uplanurion plrpo~~is  feasable r luge 
scale. H~u-ever.depending on fhe qwlciatr rucd up to two UWds of input ' 
LTCIC may k lost wirhin rhe f lm 4h o w  of u vivo expansion a d  oaly a 
SubIhcton dWciore conuiburu lo Jlc elFa.nded LTCIC. 
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Cell Processing: Selection and Expansion I 
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se!e!!en a?-, :issed thmucn a loex:: LC CZ!LTF. 
Stan fraction C334 WrrChrd C034 doplr:od**1 Curitv (?.lo 1 Puritv ("a\ 1 Puritv (3) 

I CO4 onrickrd C34 rnrlchrd Cad rnrichod1PuriW 1 Wold fw.> Cell number f x l d )  
I I I

I 

WBC I I I 9.3 (7.5-25.2) 
C o l a  I 2.' (0.0-1.6) I 0.1 IO.CG.?l I 0.0 l0.04.2l 
C 0 3  1 53.3 (89.7-97.3) I 47.9 10.3-lt9.31 I 8.3 (5.2-24.5 
GO4 I 5C.J (78.7-37.2) I 53.7 lld.3ia.3\ 1 8.3 (7.2-2.r.5) 
coa I 1.7 (0.r-r.t) I .3 (o.s+.~I I a.1 m r 4 . a  
N K H l  1 ,1.5 (0.1-5.0) I 0.3 I . 10.1 (0.0-5.3) 

"Slut m r m  for CD4 ulunon 
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ac*,,. :V.wvlf~ J W;le  I,U-.& ' aq D o e - Y CTfff* 

r,..-c.. LYC School uf Medzure. Cay: %I. YC (TS.JW.3Pl.3ownun G q
Q . ~ IJZYdicinc. Winrton 5 a h .  SC .?3h3 Washingcon L'ruwsny %hiof 
st&c:-. j~L o u  MO (R9.JD). 3 k : d  C~ltcpc of Viqrnu Richmon~VA
(m&CC.'!.?~. lac Bochcll. WA XC.53. 

High-isre m e n p  wllh P9SC su;;oZ for ncu7elU XtfL il curuive for a 
pmpoma cfp~r!enu.lhpite ~lt=:z50% or  mom of ruch puem n-
-lug:g rhc devebpmcY of mn &.%ve e~ndiuonmg=gum% and. pomblv, 
m::b& :';r P9SC rlcsrion rad -: A l  pwyy.  Thu tcpn d u a t b c r  an 
Inurnnc :xmcnt cnc- IJW inc!* Cy 6 gm'.VP-16 1.8 g/m2,Cb 1 ghZ, 
d =I !I70eGy with CD-24 u!c* tlZCwins r k  CSU~Z' SC Slcm Cdl 
Ca~:z=on System AU 5ut 3 p a c t 3  = . . u ~ e u  PSSC mob11lPuan WI& C 2.3 
Em2. PnA;uone 100 myd x 4 r4 C<I? !O u g k y d  Up to 6 =3lkctionr wen 
pmat-;:a wuin a rm-m of: .( 15' se!ectt& (pon-pmceasing) c t l k l y  for 
mniwu:, Unpma*ccd t u e m  311Cs: :arrow w e n  also oburncd 50 puam 
mi*  Icr (2).inermcdSe (23,ar 4s praCc (3) ?JHL wc.7 cnmlled rt 4 
irmuu:.=r fwea5-93 ud 7-96,3f- age was 5;. I pnor -man. 2. (-
I4.andnd:J;u~~inrakr~ ~lpuhrvcbeenmobilirchfccchdth 
:oduc=g . q m m  ud w u e  inbe2 .*=tr a&ian 01 3.56 x la6 CD-34 d s k g .  
17 pu (3rW did mt pmcecd w i b  ::e=aning a d  w m  imrluable due ro 
mabil i imi  yd CD-34 yidds lar L% 1x 1 0 ~ ~ l q .One pc was unable to recdvr 
Tat.but sob- adqwfdy mC ;r m i u b l r  for engafmeru wih r non-TBI 
n~udoapuwarw~chabwa~r;ecrion~andidmtpmaedwich~ 


i t e  pod md poor .mbil*c3 -43 sirpUnaorly W e n a t  (wpain 
d t i w t ~in ilncum of prior chcnmktz or .nT. rgs. incidence of murow 
imdvcs-r=r ~rhiaolow. h o t s  fo.xkza induCr?t Z oejunc~~relaced Nmonuy 
&lbs (-L.?.DS.Jvcolu b r m o h p l  arr  pad8 4acplir syadmmr Md acr cllitun 
n e ~ W ~ w h d o P u n f l t r r 1 ~ p i u l ~ ~ ~ 
dirhvf-%and tudmiad 52 +$on '~rphnrAll prtlcnu 
IUWOpll  (mcdirn i l  *S to AXMOO. Mp 9-20), a rll ~uIwo 
madpktcfac to > zo.0.0a0 (Irldan 1days, faage 10-IS). h 2 paimlu 
received lnpmscucd PBSC or b u k q  m m w  90 md 134 day post initial 
rciduica four pm rrquuPd m o ~rhz 50 drys lo a c ! h ~ cp t u d a  counu w 
2O.MXkul. .4 Spcumrn raL camhian :f 296 was ~ b s u v e dbrwvar& #of inftucd 
CD-34 :umi pd~lrcckrrcavy.  wia 10110tr-qof 6 monrrit. 3 po h*. 
pmpurcC md 3of 31 rrmricl pum::n-h. TZlir appmrch u fusible in tbr 
p l t j o e  uf ;uwirh h?Q. includixg h s r  wih e.nts;ve pnor thcnpy arwi nunow 
unokr-s . % b i n  u U . f A t  2i ap to r tNrd of pries b w m .  and 
w~2;W.aKCOVU~anbe rorn *:L- : W n o f a d c q u c r  k of CD-i4 idk 
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Clinical Transplantation: Engraftment, Chimerism and Immune Reconstruction 

, HIGH FREQUENCY O F  COMPLETE DONOR CHIMERISM 
FOLLOWISG ALLOGENEIC TRn.USPLASTATIO4' O F  
CD34- SELECTED PERIPHERAL BLOOD PROGESITOR 
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Autologous Transplantation: Clinical Results 

.4CTCLGG3CS TUNS?L.WTAT:OS i . 4 7  OF C 3 3 -  P E R I P E E U L  BLOOD 
PROGZSiTOR CELLS (P9PC) .LC1 SOUBLE p )  HIGH SOSE CHEMO- 
THEMPY (HDC) IN SIULTlPE W'zOM.4 (MM) IS fOLLOWED BY 
SEVEXE !YMLTODEFIClESCY $:D) ASD HIGH PMDCCTION OF INTER- 
LEUSN-5 (IL-6') RELATED-C XZ4GVE PROTE- ( C V )  REQUIRIXG 
ADDITIVE ISI$IUNOTHE3A?Y 117. I 3oss' C Le~ouiF: 3. F e a r  ' 
R.X. !nq,* '.. Fyilmvzk* a. ' P. ~?IPI.* V ;mdw~l&' &, 
L;hW D. ~emuology4ncolop.  U a n n i y  Hospiul. Monrpellier F m c r  

In Mhl. HDC with A'i compare', z ;jnvcncionrl C rcprescnn a major advvrcr 
in this dieue widt beav cornplea :-spse (CX) (22 vs 5%) and survival (52 vr 
12% u 5 ycm. y). With DKDC. CB .mdd 50% ar  mom wick potmnJ1 benefit :n 
sunib J. A major ?roblcin of AT Is 5: inhion of smo: srfb. Drunuic reCudon 
of mnoral conminuion hu +. :t'!* wiLf C D 3  puri5cdon af P B X  42 
unp%iously d puicao (pu) r:5 rCvancd SlM (S .da. 19 fmaia) vur 
includd in ihir mdy (30 s u l ~ u  (s;ilL i 111. ? s1. ! plasma cdl dyrcnrlu). 20 ?u 
ufldct 5 0  y ntd DAT and 22 pm b e r m  6045 y LA single (5) AT. J I  with CDjl  
PSPC. A11 ih: had 2 cycla of V.40. followed by HD cyclophosph~mi& (4 
g'nq wie G-CSF for motiiizxhm. 1.5 VAD qc!n h f o n  HDC.mclpban (M) HD 
(IJOmp z-?-Total Body Imdiatim (T31:IOy) for SAT ;u a d  MHD followed by 
a 2.d  H3C (MHD-WI) for DAT ;1. .4s;rlIy. 19 pu nO.d ucaanmc (-14 ia the 
next 2 nonds, m) and w m  evalua%r h ! O b  C D X l q  (range : 5 & x l b  CD34tg) 
were a l l d  after mobi l i i on  (=e.-1.6 q h s e s u  (A), r s n s c l 4 )  for the 2 
p u p  o i p .  for optimizing w l l r f  m &~ktint PB CD%+ c:!h w m  checked 
every day when pt was in apiuir -icivc n u d e r  of CD3.l- eelb in A was 
& l a d  f a  a .<-bow period of A jc:iha-S biood volumes). A was made as 
soon rr .fie p d i a i w  numba of d l -  CD34- c:lk w u  mpcrio 10 10. IOb.*rg 
in 2 A. Pllrifktrioll of CDW* 4 5  w u  a& wick CE?UTE c o l ~  (CellPm) 
md CD34 pudy a h  posra m.pd $am 65% m 95% (man-8J.d%) with a 
median of ? X I  0' CD3& ninilurd ;:lk Thr Ig.rrdUcti011 in AT of a ~ d =!Is 
wrr 5 4  Hemawlo+ ncony was L3 lor SO0 nawqhWrmd (7.3 for 
MHD. 10.4 fot m T B D  md ail * f i r  ?a achieved ao mornrAucd plottla cotlm 
paw hm 20x10'n. Days of h o s + i i m  r a n d  born I9.U for SAT. 19.ld ' . 
for SiWW DAT md U.4d for S C - i i 3 t ' D ~ T .  The 2nd AT rrc mdr rRa 
hmaa lopc  rccovwy (meCirndm $c?ruu the 2 ?sZ 6 p a  (31%) wen ki CR 
(3 i n & ~ p ) . V a y @ ~ a e ( ~ ~ ) - ~ i n 4 d d i c i o n r i  . 
p a  S e a  vinl infcaioos w m  o h w d  for 4 8  po after rhr 2nd AT at mrdirrr 
d3S wirh rrhDIpinliat. Chkk-J C M +  cell count was reduced (lower 
c o ~ l  l:mma, nrching I W d  %?sf !:O& CRP peaked P **ngmL riQ !h 
I s Y H D d a d % m ~ l i t a r h c ~ A T . T c ~ ~ o w u u m l u r o d f o r 1 1  - pa. r &g&s a d  w r y  31u. Iw-ill imponat  vrrlrioo. ID, hi& U-6 
proQlcdoa oa lumonl m:zA Circvr required :T. 
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New ~pproachesto Gene Transfermerrpy 

MHjTj CZ.T CELL5 A\D TLAW.A 9&*rd, 
m-.d flip* W&lEgWE Z&v S C b d  d M & C h .  SL kur*MO. $3110. 

l ~Tks lrrc of srriEidC g ~f S Q i a ~ & j  T dh m oomlGvCIb 
pcablax:  Jua w iacmEicnra c e of Tdlenahchn. w n of maas&& T 
& ~ ~ ~ ~ ~ ~ ~ ~ M ~ D I ~ s

cJk vi0 :.sycin rr ex-!? iPe.Yi&L some iovesogammhave aaeapud rp 
express SC's n th  a acp~ropUg.L-11, rhr r u b s q u c ~ ~  
woLly rs t j r r  ucrJo scU sonan& muluog ID low pel& In rdditioa Wular 
upccuicx 3f Sb mi surfac: of= becomer uncougkd &x'9 'pmm~cr 

' . ,.' 4 o r d a m o ~ e r h u s o b ~ v c b i v e o o l r r u c c d a ~ e r o f ~  
SGs ia r.%s rhc hrmva CD:4 aarcc!luk md have bccn 
joined m - L - - via a 17Mliaka to rbc dra (CDSATi or W o d  ATG (CD3L 
~ T I O o i : 3 V O ~ k i a r v ~ Q d w r p O c B n r & o f E . c ~ l i ~ ~  

d m m a s c  :G)?&CDA). Mt: ligldoa into Qc LYm rcrrovual vear .  hph ata 
acaucfi: azd amphornpic pacbghg a mWC?S jmtd lad used to m&xc 
~ ~ ~ 1 % ~ r ~ t r ~ ~ ~ c > ? r T d f i l i ~ I h mb o J s l ~ w ( m - D  
d m . : & . T ~ n c S l ~ ~ p r a u r ) ' r n l P i n e ~ ~ T & m g e d 


'-2%.T5r m u & domaw ofOcre -on S G s  are szns ly  ap?md 
oa rh.c:9 sdacc and ccUI : x ; m u l r ;  W bicn  St3 cm k s e w  rtth biph 
y i & r a d ; . ~ c y c U 1 c ~ ~ ' c D ? ~ ~ ~ ~ y& c a o a l l o r b y  

&Jlaiic C"% vi&oaI ae n d  ID? l l e c r l ~  e ~ 
C a o t r d ~ c t d ~ehWw&for b t g h ~ 0 f o L T I C  

by F.CS ik w d l y  in nrpow m &e pmdrPg ( W 7  (ld5,~-5 W. 

c f l ~ ~ ~ ~ ~ f ~ ~ ~ ~ d j ~ . Y ) u M ) . ~ r ~ ~ m n w h , c t d r i t h r b c ~ ~ ~ fcoUCDA. 
Althoqf all hrrc ltrdoo conmas uc moagiy cx;rrued 0 tbe d of 
MEUT? md T cllr rbr CD:JJTK consma is  1CO.fold l u a  rarnrive m GCV. 
~ppiox .=ucly  O.WOIQ.GUO~~Zof Naun ccllr ovcrrxprrrsinj CD3CTn: 
a ~ ~ ~ ~ & ; & W c i k o o f W .T h t s a ~ a U ~ u r a ~ r r p ~ C h  
L v d r o f ~ ~ S G x ~ b y f . 4 C S . 
Thmccbaismdmbancsm 
lmlm~x~. rrInorderm zmrhainpmve chc~pnccioarltclvirgolthese ~hrioo~Gs 
have msx& rhIbreairioof TK in r simikIuhica m ttmprcviaor(y d6m9h.d 
(Blackal MAS, 93: 3%. 1996). 

1 : ~ r n m m a n j ~ s o ~ r 0 1 ~ t l h ~ u r i n c b Q ~ ~ ~  
m o d a l r % e - e & ~ g m d i r r a Q h i & l r r r f u p r o r i o o d O u r ~ ~ ~  
in the T ~ $ 3corn- of mnrpic m i a  using W human Q2 ad hmaa 
~ 3 T a f l r y r o a g ~ T b a c m i a a O c n k a u d u j o D a r f o r b a b  
ryaguck ad &gal& e~ lpLsur ioP .cnmring aa 100% of rh T eLPI am 
tcaa icJ lys la ipuktebTb~olo luc~lrdJlovwmtertBampdop 
d t l c k h g .  &amq of gmdmg-indd Uias ad e!amn~8of rh 
(MonSG-L-~ Teellr. Tbr genarioo d h g b  cDh'A's whicb bah 
u b o c h r ~ ~ k ~ ~ r c p u ~ r r w e l l r r - S G s ~ y ~ ~ o l  

Q obsrr;!~Waew in mcmpuog m conool GvIID via generic maoipclkdoa and 
p m d r p l - M  of &pa& T&!& 
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Thrombosis: Predisposing Causes and Clinical management 

625 CELLULAR S7UOIE.S OF LYMPHOCYTZS 

n a r e  is growing interest in generating dendritic cells ex 
vivo for use as tumor or infacnous dlszase vaccine adjuvants. 
Hcwever, the isolation of lar~e numben of functionally mature 
decdntic cells has been h & . ~ e n d  Cy their low frequency in 
blocd, accsssibility of lymphoid ortans and their terminal 
statr of differentiation. Fit3 licand (flDL) is a ncenttv cloned 
he~a?opoietic growth factcr w k c i  iff&& en&hed poputatio~ 
of hazato~oietic stem and zrscenitor cells. whilst havina little 
*parant effect on more md r~ r i  call vpss. The effects of flUL 
con;arod to c-kit ligand (c4itL) on the ex vivo generation of 
fur.:3onally mature dandnti: cells from CG34- human bone 
mmaw precursors was investigated. Functionally mature 
deni.itic cells can be generated in vitro from C034+ bone 
mamw progenitors after 2 works of culture using GM-CSF, 
1L4 and M F u  Apnmxirna:aly 60-?C% of the resultant cells 
a n  KU-OR+. C086+, wit? JC-50% of cells also expressing 
Cola: marken suggestiv~ of the dendritic cell lineage. The 
addition of either flt3L or c-kitL increased the total number of 
cells obtained with GM-CSF, IL-4 wd TNF-a a further 6-7-
fold: whilst the combination of flt3L and c-kitL resulted in a 
12-13-fold increase. The ad:'ition of flt3L or c-kitt did not 
sisnificantty affect the percentage HIA-OR*. C086+. Cola+ 
dendritic cells: but did inc:arsed the total number of CDla* 
calk 3y Wold with flt3L 6.7-fold with c-kitl and 11-fold when 
u s d  in combination. De~d,* cans~eneratedinthe presence 
of tUL andlor c-kitL pnset,tad allo-anti en as efficiently to 
l l lcdonor T CHISor Tetanus Toxoid &to TTX-specific 
autologous T calk as efficiently as dondritic cells expanded 
with GMCSF.IL-4 and TNF.a alone. This su g a t s  that flUL 
c a ~ 
be used in mabinaticn with OMCSF, t - 4  and TNF-a 
as well as c-kitL to generate large numbers of fundionally 
mahre drndritic cells ex vivo. 
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Cell Processing: Pursing and Depletion 

990 CELL PROCESSING-PURGING AND OEPLmON 433-11 

TRANSFORMING GROWTH F.4CTCR (TGR;BETA I ISHISITS 
GRObTri OF MrLM.MARY CARCISO.M.4 CELLS DCRISG EY VlVO 
CULrCRE OF CD?4+ CELLS. ,4 S@vr+-. .4 C.+&* e' 

p. P-1*-. Dcportncnt of 
Hcmuolc~lOncology, Univernry M d i d  Ccn=, Freiburg. FRG. 

AWmcgh rht incidcnk 31 conuminating mammary a r c h m a  cells in 
bloud p&g&*;or cells (B&) an2;lanu has h c i l  rev-  tu hc !ow- than 
in bone t m w .  daca fmm se.,eni ~raups  indicstc rhe przsexe of :csidual 
mllignast cells within aurologncs BPC prtpxrtionr. We assessed rhc 
pmnrf s l  TGF-beta 1 to influenca p r o l i f d o n  and survival of nammrry . 
cue!nuffia c=!lr in the presence uf a CombiNoun of :nlcrleukin-(ILI-1 beta. : 

11.3. L-5.c-;ot Lipand (KL)md L:.~bpoiain CEPO). whicS an be used 
tor 1vivo culture uf BPC. H r m w p i c d c  qrckha L - I  b e 2  [La?. IL.6. 
KL and 3 0  (13614). added to rhe optimal growth medtum of 31CF.7. 
JOIX. SlDA-AlB-MB. SK.BR-3. TAiD.M D A - W B 4 3  and %ID+-MB-231 
munrnw cxcinom cell l i n a  dud cdl p w . 5  in M lines over a culture 
period of: weeks by a median of 61.59 (mg: 4 1 5  - 96-55). However,. 
this d f ~was rnusible since in 3 3  d l  ti= that wr: subsqucatly allowd . 
m regrow in single call cttltuns in oprimal prow& medium. c l o n e  ' 
rrcmagl? from about 80% of cells seeded. li TGF-beu I (30 nghl )  was 
present alone during a 14 day e u l w  paSod. csll prowl! was idubired by 
57% a in *ceU lines. Ifborn TG-Lnu I md IMKE w e n  p e w .  p u h h  
was reducsl in 7R cell Unes by 72%(nnge, 31St to 97%). Muriorcova. rhc 
surviving calls displayed 3 more diffc~enliared morphology, with an 
deerrtsed nucleus m cytoplrrm.ruio (MUacs). In single cell clonopenic 
assays ar5squat to exponua against hemrmpoietic p a %  frccon pl& 
TGF-ha 1. only 7% of rfic surviving MCF-7 &Is were able co ngmw o v a  
periods of 20 o 30days. At the ssmc time, TGF-beu I pcrmiatd ex vim .. 
expansion of ,  colony forming cells gnnulocyte-macropkage (GM-CFC) 
Imm CD3b BPC a similar fat# u conuol culwu using 136KE. and 
uuinmatce of long ptrnr bone marrow c u l W  iuitlaring dls (LTCIC) as 
assayed by UmiUng dilution analysis in Dexter type lohp trrm bone m m w  
citiaues. These data indicate thy seI#riun of growth frcton during ex viw ... 
purging ctlava o i , C D U I  BPCl may influence Uw wrvival cluaogenicity;' 
and dtffe-yiuion sraaas of Wnumiaatiag b r u u  cancer cells. 
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Cell Processing: Purging and DepIetion 
-
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Cell Processing: Purging and Depletion 

-

P.hi T-CELL DEPLmON OF PBX: AU0GR.m GIG-G 
WTrii rXE CEPRATE TCD S Y m L  G.*E.J..a= 

L.'
adR.:m B I  aad Dm otTn&idx 
h ~ % I . ~ ~ , B h ~ ~ C ~ R o y r i H c r p i n l b P r S i c k ~
E n d ,  CX. Ebcrbvd-Rut Uaiv.. Tub- Gemany a d  WIPm. k 
BocW,WAUSA. - b y T . W  

Thc =UTE TCD' syzrmr untnr a blodnylucb mnnrrlnrni 
r n n b f f t y t o r 6 c p ~ - T - c d l m g c 3 C D 3 . l o d a o h ~ s O d d  
avldin(oajugmd gel m dcficr- rauS T d  h a  a C D 3 +  cnricbcd 
pmiuc, ~-zysrcmnrrvoa~CEP.UTEirrmumcnrmdad&45~ 
m t b e r r a i p ~ h e .PBSCpd~~~obpincdbygkairdaonnJ 
vaiunrer &uon m o b d i d  with 7-10 rg G-CSF:W&y. wao uodm ontuP 
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Clinical Transplantation: Recurrence, Secondary Seoplasia and Late Complications I 
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Gene Therapy: Clinical 

-

with a x i s s ~ ~Inhibxioa of g ~ ' ~ o n  (AS) oli3&xynuelcotidtt -~ u F ~ c Z ~ X ~ S(ODN) h a  ?roved ~Sefdin m e ~ k  d bekg
invesrigcadfor punad ch:.?~sx*JPLy.we hit ied elinid rri& to. 
evaiuarc the eitmivenas of pbosp;-.cmtbioaeinedifit:! ODs CPODN) 
AS to the c-cyb geac u msmw ;:;L?g qenu for cL~nicp h w  (CP) 
or J C C C ! : ~ ~phase (.Jg) c$inic zy:!opzous !e.Jlr:&a (ma)p a t i e  '": 
(pv;). a d  3 Ease I inn\-enous ic5icn n;dy for b ly t  crisis (BC)p.-
and ;u 'wh oker refractory le%ktis.P b D X  m k i g  w s  cvried ouf -
for 14 his on C D W  r i w  =US. PJb-fve", b ~ l f a pa d  cyr~xaa,-
foUoweC by re-infusionof ;r:~7ausiy:ry"3""~ed P-ODN urged 

YMSC ~n hedot marrow surnint S ~ CP ar.d 1 . 4 ~CS& Dn bvc . 
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Gene Therapy: Clinical 

GESETWE3AFfFCR GAUCHE3 CISEASE 

~ - - - - . . ---

G a A e r  diseasa, is i kcre&+, deKcenc, cf %e h & n e  
.gluc:t~rc~rcsidare(CC)an0 3sulU in ac=umularicn cf 

glw=:mbmside *.~n tails ef *a n!icultmdothelU system. ' ' 

Gem zenpy has h n  wnsict.d as a pctential tnatrzen~ We 
hava arted 3 Type IGaucker ;rtients with GC trans:ue83. COU 
en&-zd pncher;rl blc:d Wls in a Phase II d y .  feecharpl bked 
stec :rils wen mcbiiiutd wit: ..t: G C S i  !cr 4 days and +hen 
callerM bv Ieukackertsis on :a0 c?nswAive davs. Calls w w  

a?c:r=;ntirmnthmm IL-1. IL-2. lLS acd SCFat SJ nflmL FiRy
percret of me medium was n=iacad daily with fresh v i m  - ' 

CCIr3:xng mrdium. na m e a n  numbef of C03r:&As miwad 
aitrr 2 !eukaphen?tes was lea x 10' (range 148 tc 371 x I$). 
mrc'm meovary was 4%re5 m d h n  increase in C334 alla was 
2.5 !c:d (range 1 to 4.5 fold). Tnnsducticn eHdenc/ in all m m  
patia.x afier culture and t e k n  infurion was batwean 0.1 md 
0.01% aa determined ty wbrr;mse chain reaction PCW. G C 
m a r  rc t iv i  of inksid &Is was inuaased at !erst &fold 
aft* Yansdudon in all thm 3aEentt. Fcllowue is now kwmfI 
5 rc: 10 months after i n W i  of transductd cells. None a f W  

k m e  and GC enzyme activir~ was o k e w d .  wo c=ndu$m that 
the !msduction ofmctfired ~tripkanlblcce Sam ce& r ' . 
retnvinu mtaining the h w a i  d N A  kr gluacam9msidaso is 
safe c d  without sMe efladr. Tnnsducticn efic'encj at the tim 
of hkrion into the patienb, hcwavn, was low. No en~nlhnent 
of ~t:sducad crlk obserrer! in these patients who did not 
receive myelauppmssiva traazent I e f c n  cell infur;'cn . . ., . 

. . . .- . ( ' 

..- .. ... . . 
. .:... .. . i .  

.. .' j. 
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Cell Processing: Selection and Expansion I 

FLI-3 LIGA~DPROhiOTESTHEDE~UOPMC4;r.&YD E ~ ~ I O NOF 

CDh' C E L S  GE..ZRATED EX-\VO FROM CD3C PERIP-
BLOOD PSOGE'RTOR CELLS. S.L Gruber'. 5. Wnhs'. 

&%-*I- T.8bek aand m.Dep-cu. of Hema-
mlogr0t;:::p. Univen~cyoi Ti rb i=  -. 

AUtObgr3 CDlr' &la may SCNC as a A papuiauon for use u?mfcs3iod 
rarigu-pm%zutg cells in adoprive immwbapy, prwidcd they uewrrlble 
in N~E"
d m .  Tlaedore. C D W  prip'hd blood .progmtor cdlr 
(PBPC) h:= awr puicnu w e e  upleCed in liquid suspension &nnw o 
dcflne hq-s..- coadiaoar for an df&c prodononof CDla' =!b. Porid-
vely te- C33' PBPC we* u !x 1U"dfor up m 35 days via 
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Cell Processing: Selection and Expansion I 
-
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Red Cell Structure and Function 
-

sdC;;;=;* A '.' hvt& = "" d - 2 ~  ~ I \ I J M~fx:~~.Wkjf:vI? C.6.3- t.lb. 
L'nlics? :iSwhcm Cal~i-a, Lw.k~;i=s,CA 

C!m& :-Ahave dmvn Ihu gne:A!y cmkd 5 ~ - cr n m  (B!.fl and mobliizai 
pa?& 33Cd progatitorcells (P3PC) i d a d  rRr nyc 'habl~ver?=:y canmbucc ca 
muk!hqe of pcrpn-l b l e d  dl$Uuns a i m d r  w;Alp utth two 
- 2 ~ 2 2 i :  m n l  wan.we :n cce pure; 'fut woiupolv zv- jp lwuon of 
E:.: 3.: ?!PC c a ~  rnsec5rga. F3~rJLP) geerare ~ l v c i u  ?3?C~ V J Q O  were 

5:n a 36 !sy tdd nab unh 3-! :>mpnoma.n 2nd ~ c $ r . r ~ s s ~ o ncaic~:~:  &imp 
' A X  rcnq AUU n c k l h y n r n ~ d c  h d  aadJ J en:and dariy GM-CSP. Cot kaiia'?.~ 
51.2!rg17j:-.aUIIC I h m l  u l ' k  lt:!.: :.?nazdJIUI I 9 y r  &? w c a  dG2.1-CSF) 
ucc. ;wad ov LhC: cf?%lL\I.l? SC 3%- C:!l CJC;S- S Y E ~(Cs i i .~ .k. 
81-&::;.At 3<Old- arnc.n-J =!Is u c s  ;rf&itt: wth !Oa(iLj. %&5& 10% 
-k.pas:m ;ue;:auon 6:?--5yM b dPr.42iu utdU - 1 5  a?& 1emull vccrr 
w t n y  Sa"s (ilNa recor :br ace ??PC ind S L 6  .:Lc~?Ccr 33W (tentlc
fm:-;;C;;I p c h  mki h m  &I?SF!:a d  3M <:!Is rrdh m  :r&utblly plckd  .C X C M  r= im~aclr'hcwh PBPC \*a?<I pcwtive tor +.s Xeo' +me. Gcasprusion ia 
C?iG!.: :&ma growins In I.2ny.int GJIS.was 1% (PSPC *I) ud 0.9% (PBPC $2): 
&to' se.. mx &.eel nor a y , r d  :n JK 0%: CRi-GbL &I owand 

YN;.=U wrc rn*& Jiratts?Jcioac :ease4 3 C W  ISmgrkg.?3?C 4BM&Is 
&vp~11&;3 :=&and Hdphii tn :U) ap!~:W C  rose above :CCa;nn' JIIdry 7 da 
ust+can Cn (laY 4; !xb~dopdsb.z~cnpy& Jpnc-siw anindSrmJlorcDpy 
&=:d .-r.~ ' h u wcaw.ALm(n( dl ;tiLUI 'hc brnrshakaiar hvagc (SAC.) urro 
alruJv zitwprr NUI' UNIIUIIIII$ oJLI WC.Y &SCC!& PC3 b .h3Aiumpk with 
a .+A- A++ 1LrG INo h t  Iir IA.6. AI &s lhr bleod monuc!sar a i l s  uar PC3 
p+uw~TjVkGiNa dh e  BMcrfL unl! hr LS.5.9~3vcr.cn n p l  urc armgsr in 

in hp a~ ~ n ~ l u w ~ i o n  ?CX priuwrhc S< ?.a b l d  a BM u n p i u  s q p i n p ~ h  
=!IS h w d  Lium hiand dl*~o+u~~JNu~:~ $ 83AL wnpia Z;o Sao' p MI 

&-xcda&';.eadUI CFI I4M culonirr5ornLbd 0BM x blood c3.h ln -q I)ccb 
dm\d:tom OM u moLnltvJ PBPC ua ,antnbuu m d y  s- of dvwlr 
mw+vp :l vnJusMdliwq Jml L!! =@ma d h m i u zumphaga Ccnwd 
lirmPOIh; L nrc mr a,h: l t m r a  ch;? *w d c n v d  Gem x n o b ~ l i i  3M 4%3) 
C t l t r r  L-41 d(Xlinm &U,W nnIrrrk~l.& P9PC &L un 5.udhh r i r a l  g a ~ e  
~r;rruikr:adIcd lr  m ~ ~ p h a y upc*!w.al lherapsc ir.:c~lix x :afw iytmm 
ctL& cl=r : ' i g  mq m p l ~a a~lluw*gamic and'or c n . m d  w k ch* 

:''w dAPL anwg ~ A I ~ Wunh ML 
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Drug Resistance 
-

CYAFAClEXIZATfCNCF W MCRI MUTATION WE!CH RESULTS IN 
THI DISSOCIATICN CT RHODAMINE 123 MCLUSION AND .CEUULM RESISTANCETO CCLCHIC!NE AND PACUTAXEL % 
Fh?.:-'n*uv' &= 2 ? 3 i 9 * .  a=$am& (la=. by S.J. Faman) 
t;:! ct H o ~ eNPEcnd ?.waQnur, Cuure, u 

Gene transfer of *a mktdnrg nrLt.M (MOR1) gene to 
hwmmpoietk progenitcn 3 bring intensively inves5;uad u 8 means 
of amiiorathg chrrrst'leraq rrlatrd myelaruppraskn. A singe base 
dirrYon. at nudeotldo *2127 rrlrtivo to 01. 'ATG* (!kCRdrim7 waa 

,.idan~od during c:ns?xZx cl v r c a n  rnading me human MORl 
efSX This deletlcn rrsufts i.7 a frameshift muradon Mi&m a t a s  the 
MCRI ~ r o b c :by 561 ur;k: ac3, removing tammrr;tnno ragions 7-
12. and altars amino r ;csiUons 717-719 from cistrine. atmine. 
acjIs:lru&,e to vake. p::.ir.e, md leucine. MCfihL'"'' was insecud 
ictt admo-usokzod bi.-,.s (AAVpasrd aptrrs!c..r vemr under 
ce?5:l ef ROW sar=?a..ira (RSV) promoter (C:;;JADRdrla"). In ' 

c=.-.t-a ut to ~ C ; J ( E C C A SEZS~;C mesling tho a MCR ~ONA 
(C;.F:.iCK). tho full Ien# :7: kCa MGRl product- not datecad by 
eitL.ar Watem blct maysh or fadioimmuncsrrCcitPtiona with 
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Molecular Biology of Lymphoma 
-
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Stem Cell >lobiIizstion 
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Stem Cell Mobilization 
-
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Clinical Transplantation: Acute GVXD and Infectious,Complications
-

CMLand diagnoses of 1)( 1 1 - 5yeanofjSagemedimpatisnts, 1: PBPC. 

ALLOCESEIC TRLYSPL<.TT4TION OF CD34+ SELECTrD 
PERKPBERU BLOOD PROGESITOR CELLS (PBPC)FROM 
MATCBED U U T X D  DONORS. 
Mar,:?l.ri. ' - .v-C=w-T- *LMaaLLIIw-Departmeat &of 
H e m ~ l o i o ~HospitJ Chic .  U&:* of Bar::ioaa. S p a  
An ap3roach to improve clS:ai r td t s  hT-c:U depleted sllogcneic 

transpiants is to increase the n1;=j~' 3f p r o g ~ t o tC ~ U S . Wto the 
patiears. T5is can Sc ittli:d by s i g  CD3- selected GCSF mobiIized 

in 1st CP (a=>), AML in !a C1(n=4). ALL in In CR (nml), CMML 
(n-1). JIbS (a=;!. hiscioq-,tosisX (a-1) and CLL (n=1) w c c  conditioned 
with qc!ophoqtnmide ( I  20 m g l g )  md TBr ( 15 Gy; 4 &dons). HU 
idcntkrlribkg donors rtcoived G-CSF 3t 10 uqXs'day rc Oa day 5 md . 
6 (12 :asas) aud day 5. 6. 7 z d  8 (1 case) donors undemmt 10 L 
leuhptt.As. PSPC w a s  pu&d j y  posi*: se!cction of CD%+ cells 
using an hmnoadsorption arik-biotin m t o d  (CEPUTE SC). and 
were to rhe pat inu as .le sol: sour;: o f  pm@cor  cellr No 
gr0w.k-iraors were a d c h i s &  pos-mnsphat. The mean ruwcry of 
CD24- ceb  aft* thc procdure was of Z?-O.IIe medim number of 
CDW- c:k x 10'kg belore and &cr*b procrdurc wrs of  5.2 (1.3-10) 
and 4 (1.5-6.3). mpmivdy. Tieh aof  CD3+ceils x 106k3W d  
to the ?ad=ns nu;<2 (n-2). 2 to -3(n-5). and 3 4 (n-7). ad the mtdirn 
numbc o f 0 3  ccb  ad&& was 0.45 x 1o6.%g.Neuvophil recovcly 
>500 md 1,00O!uL were a & w d  n a Pedire of  13 days (1 1-17) and IS 
day (I!-Y), m p d e l y .  P!rcelcs :crovaed to >20,000 and >SO,OOO/uL 
at a mtdaa of 1 1  days (6-14) md 16 days (12-56). respectively. G\%D 
prophykxb sonsked of  CsA and ?r&ne (0.5 rnglcg days 7-14 and I 
q k g  &y 15-23). Acute GWiU was siiPical gndc 0 (a-10) a d  I ( n 4 L  
?ue p d a c p r r a t e d  a cuuueow G\?D u LO2 days p o a - u q h f  with 
m immedire and complet~re~~iurion mt&ylprednisoione. MI a 
medias 5Ilowup of S months (mp1-16), two patimu have relapsed: an 
ALL cjuhumaully d i d  md a CML ;ase &at is again in cyrogmaical 
rcmissioa der donor l p p h o q i c s  &%sioa.TI?:ZUof the 14 paumts are 

ad5 goo i :linical condition. In :oo:hsion. this method alIows a hi& -CD3+ e d  re:ovsry md is assocked uicb rapid errgnRment without 
si@cmt ctm. 
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Retrovims: Mediated Gene Transfer and Expression 
- 

RETROV:?SL GENE MARKXG TO ;c:Nnw 7 % ~  ORIG;N GF R E W S ~  
FOLLGwNG AUTOLOGOUS C3?4 X S I M  aCNE MARRCW i a M )  AND 
PEAIPSI.VL aoco (PB) ~ A N S ~ ^ ~ ~ T A T I C N  IN FOWC'JG~ NON-. 
HOOGKIKS LYMPHOMA(FNiiL). C. p. P. Gilos. 0 =!'ma 

C-I. T u M A p * * u a  
€ &  

&aiua. - 
.-I' & r-+mfL 2 A R J*m*txas 

Canesf :es::xa. San Antanm. TX, Ttia Univmmrj of Taus 11.0. Andenan 
Cancar C+::w, Hotston. TX. C&!IPn. Inc, Bamm!l. WA. md Ya:r Univan~y 
School of !,!gicine. New Havm3. CT. . I  i 2. 

The q:r:'3) is w a n t  n a:procza:r!y Ja .k of wtientr (p!s.) 'kith FNHL 
Studies 5y Gebbm rt al. sl;;;est zs 3ts. uneaqolng act:!ogaw bone 
marrow n..s;tantation m01 sriRI sat m poowe far !Re 9?4:?8) by the 
patymmst e?am reaeion (PCR) kave 8 h@er risk of drtrm than PC2 
neatwe :a. We arm eondueng a C:ut!m jme ma5ung mal on -3 lntk FNHL 
in s e m t  :elapse. CD%+ srircsc:! wcg me CIIIP?~ Camaid C03r- ulwnn . 
was pee-* on Pa stem earis amnma after cydcphw-annaefGCSf 
mobriiuoa. The t(14:ll) was aetormtrmd pnor to ma aRsf C33& smienon 
using SO.;.-$!! blot anaiysis ?I DNA PCR producs amplified 2y n e t  PCR 
us- p w m  30 me IgH consensus and M-2 MBR W n r  A ?radon of me 
CO36- ce3 was exposed for 4 heom 20 me L N U  or G:Na rmtJvinl vhctol 
(Rv) ( G r w c  Thetapy IR) in tho absma at g M tr- or JbMul 
mnolayr.% One weeh later, BM aHI w . n  rvniluly pmcraad Palimnls then 
r m i r n d  i31 (12 Gy). qdopkcsDkainCm (120 nrgkg). and emsldm (1300 
mg/k9) t:!%rd by in(irr#n of Bob PS and EM C03& .+Is. T h m  pO. haw- 
been rn.%:d. SanigWn(itrriw SaCm bbt 8n.lyrk ot DNA l(W38). 
ampiilla2~ p* showed a o m 8 m e  log ndur.on in t(l438) 
p W r  cai$ a?# C O W  H(#ctOn. Tmt~s-- e M u K y  CO~nninrd by 
BM and PS GNA PCR unplillution of ruomyan RV se~~rnclr md By g m 
of CFU4.W slonirr in (3418 a O l ~ e  m e e k  Tka (Irtt paltent skewed ovidena 
o t m g n ~ w i l h R V b v u d u U d 8 M m d P B c d b ~ b r O % W . ~  
OM y e w  a f J l  tampht  At Ate the of mhpsa ha bst Mena of RV 
tnnrduc*Sr m llcollrd monanueleu EM and PB u wed u in CJf9happr Mew 
cytommey uf!  cells, The o t k u  2 ptr. am in remiasion and BM md PB cdlr . 
~ m m r ~ 1 , ~ . i n ~ ~ e f o r l u a m y ~ s r q u e n u r n 6 m o r ; ~ .  Al3ptr.  
shuwed m q a m d whib u l l s  and platebb md no sipilltuP UanSPlrnt 

0- Our muU+ U~~ tk.t C334+  el^ 6 e m u m  
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Retrovirus: Mediated Gene Transferand Expression 
,.. 
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Clinical Transplantation:Allogeneic Mismatched or Unrelated Donor Transplants 

LONG-TERM OUTCOME OF A PHASE II STUDY OF 
AUTOlOCOUS CD34c PERIPHERAL BLOOD STEM CELL 
TRANSPLANTATION AS TREATMENT FOR MULTIPLE 
MYELOM. Cr'ZIm R t,'a+a q k m Sa;t-.. f-p~.~ 

M I B Br-nwn I m.r-wn. UCLA. St. Louis Univcniry, 
Univeniry of Texas, San Antonio, and CellPm Inc. 

Higndose &mo- ndiotSenov io l lowd by tmsolanntion of 
autolcgous bone marrow or unpuqed progenitor cells produces 
progrcssion-kcr sunrival o i  M40%at 1' year, but few m d i e  
prelen: lonq-terrn resulo.'ln this repon we present results of 51  pa 
with advanced ~emotSe?apv-moonliYC myeloma age 34-69 y n  
(median 52 yrs) who w e e  enmlled on a w i d  o i  C334+ PB?C 
transplanration io l lowi~g hiedcse &emorhenpy. Tce median time 
from diagnosis to Tx was 9.1 mos. (range -7 nos.). A t  Tx, 
pancrsteinemia = marrcy piumacyrosis and ewnsive bone 
lesicns were identified in all 2 ~ .Progenitor cells wee huvured 
10-14 days a k r  cyc!o~hosohamide (2.5 gm'm' IV). prednirone (2 
mykg'd x44,  and CCSF (10 kg subQ qd untii last day o i  
Ieuka~nemis). Leukaoheruis and immunaadsorption with the 
CE?!7.\TE system were perionned u previously duc5bed. CD3C 
selecd cells infused contained r median o i  7.02 x10' cellvkg 
(range 1.37-35.3) a d  r d u c r f  rumor contamination by >2.7-W.3 
logs as determined hy a c;uanrirative PCR u u y  wing patientspeciiic 
Ig gene primers. Ce!ls ware infused one day ahr completing 
prqaradve condirioning with busulhn L87J mgkg q6h xl6 doses) 
and cyc!ophosphunide (60 mvkdday x2). Following infusion C.K 
CSF (500 j q  IVPBI w u  given daily. Patiena received a-intufcron 
and/or dexamdwsona main:enance. 36 pts (71%) achieved a 
compleo or partial response. ARW a median follow-up of 28 mos. 
(range 2-36+ mas.) 19 pts (37%) have evidence of disease 
progression for a 3 - y ~amuial risk OF n l w e  oi 63 f 20%. 
Propjion-free and ovenll survival m 34 215% and 57 +16%, 

- mpccn'vely. In conc!usion, C33J+ P0PC are an eBcctive form o i  
purified hematopoieric suppon ior p a  with multiele myeloma 
undergoing rnyeloablative chemotherapy producing prolon~ed 
survival but no plateau on progresion-free survival. 
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Retrovims: Mediated Gene Transfer and E.qression
-

EFRmT GENE TX&YSFER C\?O PRMTT1M M a V '  -;" 
HEMATGT=mC PRCGEXIDR C"!-F BY A D m . HIGH :'L-. 

!;,.'N O K C O S L ~ ~ T E DVECTOR COhTAlNWC MEDR;?A PRODU-
L?iD= SZILX-FZEE COh3IROti5. m-0 M W a *  :c.: 
&C.LL* 3 U - y " L  D * W 1 3-p C K 3 k .  .. 
Dqt. of ::'--A Mdcine L Usivcnity of *51z3. Gerrmny and Rd .-':zi.- ... .H u u h h =  C a c u  Resem9! Cep~e.S e % k  WA. USA. 

--.,:: 
M a y  & r s W n t i o n  of C m i d  pew mfsinto keaumpoieac srem dk 
In hc oniy sr2y rc;o& to Car& ScMar r j.dew!low swam c~&iuoarby r , . ' '' 
compln ::.xmmwn pmmk= u3b.amg uqeatial flow dlrnuue ' '. ' 
po~yr~y).lt::.~:pa~-prec:p?uric?~
md ulmenhpJtioE jf a rrmmnla q m  - ..', 
with 10 5 ?ZS iHGT. 1:33 - 38. 19%). The !ligh ~0%.smdl volume. pussble ".'-

: ?'we+ir?=::: 2 f  smm-daivai pathogcis. iiicei r e v q of vcaor p m d m  ad - .' low tie 2:' 2.. ,'a& diluted mdium :aza G% :!kid sppllrruon of @IS 

pmecdurr. k .,fe p a a r  study. we can jc%coaruc efk iea  uaasdwion of Long- '. .'' 
lcrm~Yle-:-::iCxrng rzllr (LTC;IClanC exezdsi (E:. LK-ICwrlh a !ugh titer. ... += 

compkciy ardium conutwg PG13LX S a - t k  PGiYLV ' 

was hYvatcd barn a c ~ a r l w uPGifLY *-nboriru. --a:,-ut d l  I w  . .-.'-'.: 
V i ~ u c F e 3 g  1physical onchmear pro- On K e b  dlr am a v m p  rim ' - .: 
of4.8 x 10'c%nl was achieved ucdu smn-[rcl d u c n i  uw m p w  ro 7.6 x ' .'-
10' cW& .& rvrdvd coadiooitr sonusing 10 S FCS. C D 3 V ! U - W  I 
paiplcri?;:id pgeaicor ce!b wee okurned hy FACS oniag 1 0 9  ur 13% '-. 

"allrigen e*-"31 (C- LC slem eu co-. CdIeO. Bowl. W N&Is 
.wiJI  Ihr Imes HU-DR mipea upmuon.  Ihc urga cdls pnm rp in 

~1111.becvc lor~plr in*1jmcdiumul110'W~in1hcprrmcc?~L-3 .* 
SCF (100 :;A a d  and fit-3 tigaud (200 n#ml). SO Fc of vona medium with - -

I'
gmwh f a z x  was ur;hrpgcd daly tcr 7 dam Ccik warn mnrtircd om ' 

hrrlirnd kJrdrWOM rad ' 5 W8b [or Ihc OC LTC.IC '' 
~ 9 . r i . f ~ ~ a o f E ~ ~ 1 u i n ~ i w a ~ o n o w c n q ~'=: 
with ami w2au 1.3 mgfml CN8. Toul dl oun;hc a d  LX4C sow a( .. -1 
QIY'raJ OWMU-DR*  inerrrrrdQnnJ chc rnnsducd~n iCDWu"' '" 
Ccik twlGi! number 3.4 L 22 fold eqXBnQP LTC-IC ambu 3.9 2 LfWd . - ?  

,
0 3 ~ r % + D R m  E C I ~  ' q m r i ~ ~  Uid1 numbs 1.6 '0 1  LBiri 

LTC-IC axii-aL7 :I.* fold axpsnrioar Rr swags wawlunioo emcacy ia ., ::
LTC-IC a i c i a  gaoued  from CD3a*M.A-DRmsclk vrr 57 L 105%. In ucr 

e3kicnr rnnvhwion (57.1 5) of ax-IC so lwiu  uPuld ts :' 
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Retrovirus: Mediated Gene Transfer and E.uprbsion 
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Clinical Transplatation: Acute GVHD and Infecf ous Complications 
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Stem Cell Mobilization - . 

.. . .It PAELL3 (Prn. ' - . . 

& U a L i *  P w' 9, l r  Tc..--e C RylSCi.. M.1. 
Q&*-'ue S. Bryr,u-a". F. C a w  V. '4irlfird 1 1  u-. 
Servics 5imrmiog.c Nanres, France -
In p a  with MM, PSPC are usually mobilized with hignir-dore 
cycl0;9.ospnrmide plus C-CSZ; er~eciailywhen CD31' xlu?ion is ' '  -
p l y & .  B order to drc;?rse his ?%din-dated toxicity and cay  we - -

.have .;d m select CD34' ceilr kern ?S?C tnobiliud wifh GCSF done. 
h a hsi5ility study, we bare decmrsated that in p o  wirh MY, GnCSF -
alone war eifective m 00110~:PSPC in p & ~ d g rsuffiacnt for positive a ,'.. 
seluticz only in newly diaposad 5!1$3rly pnaeatcd p a  (XaMrt d,Br I '". 
bnu.;l19%9'L263). W?brc n;:~ rc~ultad such procedure in I7 ". 

' 

CDNIC~+:I PLI with high-rik newly 2 a p s c d  MM, allowing rubsquau 
aumlog:.~ sum cell m n s p l m u t i c ~  i.LS)Thy w m  7 male and 10 .. 
famala ;rticnu with.a media rp of 53 y t a n  (374s). PBPC were c. 

hanran;, after I m 3 counrs (m&m 2) of VAD chunotkarpy rrgimar. 
At eimr d s t u n  cell mllcdon, 16/17 pfms w m  in hintp a d  mpow 
and 1 p r h t  w u  refnctary m VAD. Leukapherua were prbmud in "-: 

subjwad to positive srlection of C33iL celk (GPRAW stem aU . 
coneenmot syltem,,CellPa Inc: So;f'.dlWash.). A, audi numba of .-. 
7x106 C3XCcdWkg (2.4-3.4) w m  karvumd with two inrbphuesa.-

-' 

Alter picliave seiation, the grab car.5mLd imedii  number of 33106 
CD34' <&!/kg (L--11~).The rrudian 7urIty war 79% (63-90). Thru ASCT 
was huxbla for all pa. The conditionin$ regimen consistrd in Melphalan - ' 
alone (LCwm2)  (n4 )  or Melphrkn (140 mg/m2) in combination wah a . 
fra*iomNAICy total body irndiae'on (n-12). All patienu received G = 
CSF Qp~!kg/d). fmm day 7 afur uansplanation until p u i o c y m  . . . 
ncovcfy. 3 e  d i a n  time to p&q-a  (> 0.3 I#/L) and ; W t  (a 10 
Io~/L)csrrf(rmntwere If (943)utd I2 (+;g)daya mpeetivdy. No toxic 
death w u  observed. No trh graft Mum O C C J ~ .  
bur  study pmvida further evidrnrr !hat C-CSP a b w  mbt i i t a  rudy 
sufficirnr pariphad bbod CDIk cails for positive wkt ion in pt$ wirh . -de m o  !4M, and is a good altenn5ve to cyc!ophosphamide + C-CSF 
priming. Tnis procedure allows rrp:d and sustained nconstitution of 

-hermtopa~nisafter myeloablative h a p .  

"AmericanSociety ofHematology Thirty-EighthAMual Meeting", December 6-10, 
1996 Orlando FL - Blood, Vol85, No.10, Supplement 1, pg. 406a 



A CZMPARISON OF ESHA? G-CSF VS CYCLOPHOSPHAMIOE 
l.Sg/mz + G-CSP FOR P5SC MO8fLlSATlON IN PRe.TREATE0 
LY!APHCMP, PATIENTS: A YIiCHED PAIR ANALYSIS. W..mMJ.' 
LoI,...~, 1. 5 ~ i m - p  A c P-r . i . r  A I. I . A R ' B,+,$lem &. 1 ~12. Oepammnt -arrnt:lc~. UnivrnQ Cedrge, kcdon. 

t:ic::crotpkamids 1.5, gd it$ GCSrC 's m en- PSSC mobibtfan 
r q - e n  m patients CnwO&j :aged br =noma In ac",mecwe senes 
of 2 3  rynrphoma caEem (l+c~;xi:s Ssaue. !ow srad. W L  W 31gh gnda 
NkL! medised wim mi3 qir .rc  3!% nac an acmute hmas drtinaa a ,I 
x !C?lg C33& alk Hcuavrr 7 nem eeils am !o I a  pumd a 2 x 
lo9:'(; c03& WIS ur m i - 3  3 a u ~  * f o r  ma b a s  ~ t r d wla 
purr2:an;cn. Furnomore in 53 Z:?L 7 4  aunliciflcm using 'Sle CLPSATF 
colczn .m ham found t R t  curV{ of C03P. alh mktw lo tha 
pcamse of CO3& cells in t ts  rtrm: mrrwai and a C 0 S  all puy d 2 
IS 3 reqwnd lo ensure gocz --.z?j (cw2ur jwf 71%. ramp 47 - 93%). 
Us.--; :a c/e!opkosphUn~ca ar: G G i :  mcCtliration regman only 37% of 
lyrr:::ma patiants ackibvrd $:ti :t 'Jlesr hmsnoius with a sindm apkamk 
w r . : ~  is dmsimb!. tcr I?=?& ccs; a(ficienq. Funharmon, 
c&:%sphamide 1 .S $d h a  t'iv 'im:nf anti-iympharu ae3aly urd h not 
idea .men amour fedrAon as .v& as I S C  mobiliuricn s R7uind Tha 
mhrl=ZW @men f an etfmcx 'ynzhcrm uhnsa m a Suc ;r stem oll 
foee m i peer mDilisar. We ?am tnm!em evaluated thm ESdAP ngimm. ' 
onr ff me most rffre(iv8 ecnvr%cnel ecsr (ympkcm abase rogimw for 
stm clll mobiriutian. Fiq !?..-a Wmma p.tlems were m o U a d  with 
ESWP nurnsmg on ntiq *b:a 5bed dl aunt. !ah a@amit lyplcllly 
bmgming on day 15. Tha mcriisurcn results on ma h t  C8y aS hamsting 
wam cqmmd with 33 p U i l r r ~  zcoilir.d wth ~ g h o a a h m i C e  1.5 + - wi'a mn rnaa3.6 k m  Ze l ye r  pooularian duUrur far me of : 
lym~kcma, whatnu or not may -ad mivw Srior melotharacy u prior BEAM 
1 W S M M  therapy and numtv 1,1 pnvious c@u of tttempy, with aphamsis 
parterr;:& on Um R n t  day ma $at mdir w t c  axw8drd S x 10?1. Th. m e d i a  
m a r  ot ME(C wIIec!yj in a nz;r ackemsis .ma 2.1 x 10*,%g d m  ESWAP 
mcmiisazon m 2.9 x ?O?lrg b thm rnra3.d c&octisphunib. 1 0  
CSF cml (p = 0.m). Thm &-err of GO% ah mcb~Usld -mm ESHAP 
was ;naurtiun wim q&pkut:urde and G-CSF 8 4.7 x 10'Q acd 2.9 x - 

10%~ ns~Ictivaly @ rO.O;J, u .ma me parcmmga of C33ac calla in tho 
Ipkansia product (24% M I.:% n s W e l y  p - 0.0003). k me matched 
e&c:hosphunida ad GCSF ;rsup a of patienu Wad !a achi.n botn 
ma C034 doso C:%%  MOMS rmp.Rd fo 23% h h a  
ESW? gmup E W P  is 3us I .3$ly rCadve mcDilisaUon qimen w h i i  is 
pmfamla to cyc!op~soharmcr 1.4 jhn' + GCSf il MIL lymtncnr mwly ir ' 

mind horn ma mobialion .r$man or CO3C ull purifiatton is intondad - . . 
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MoIecular and Cellular Studies in Myeloid Leukemias -
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In Vivo Biology/Clinical Use of Hematopoietic Growth Factors 
-. 

strmuiarta multilineage expacsion and a specific cx?aasion and 
difkrz?:auon of celis of the ztgakYyocyuc lineage (MK). In the 
prcsea:: of c-rnpl ligand C D 3 - enriched cells culnard in v i m  
diff-zzzd ro maam CE4l* rncgl)rY)rocytic phcaocype. bur therr was 
only v q  nodest cell expansion. PMP by convlrsf inductC subf9ntial 
exourtin in the t a d  number af A s as well u CD41 cx;mssing MK 
compr~dro etcher the c-mjI or IL-f rsczptor apnistr done.Cellular 
morpholo~. pplidy and colony ways  indicated chat PMP spaads l u t  
murtrr cllr of rhc MK linugc. and in psicular. a larger nunba of d y
B R M K  :olonies were observed with P W .These es may haw 
unique advanages for ex viva expansion of and myeloid 
progcairon. In prelirninyr experiments with bone m m w  derived 
C1734-:& a %fold incnue in total n u t l w d  c l i s  was absuved with 
PMP of which approximately G3 expressed CD41 after 11 days of 
c u i ~ .P!4P w u  ako shown to e$acr piae!et produttion invivo: a 2 
fo Cfold iacrtlse in platc!et nurcks  w u  scte in n o d  primater In a 
radiation induced primate myeyeicsu~omsionmodel PMP mitigated the 
rudkin ;!a~ciet numben (plateleu &uined above 68.000/@ compu#l 
to 5 . W u l  in animals char did lot rcctive grow& factor), and also 

ptomisiag pl&!ct &stontive f k o r  for ~hromboc:tropeniac:excd by
myelos.:;?rtss~on and will have utility for ex vivo expansion of MK 
pmgciwn for ;-ansplmution. 
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Clinical Transplantation: Engtaftment 

GE?E'2AiiKING STUOIES : N C : 5 7 Z  ?AT E<-VNC 3PANSiONOF . , 
MCBICE7 Skf SUS FWIP%E%i t,LSCO CELLS R E 9 u i SIN WID -
INlTiiL ZNGXAFI%IENT aUi Z'diNlSi+E3 LCNG Z.34 
REXt l iU f iNG AEIUW. J.P 3 ' ~ : a i e .S = Ssllen '3 A Lcncoia.' R.s " 
panat.:, C t Dunbar. Hrmatc.:;'j 3nnm. ~kl2l.NIH. a r d . ~ ..w. 

l R r  t iVIW sipanstan of -:r hrmampnieac:rlIs a UIuu of inmw ,,. 
interrr: foc gme therapy and tnns:trnudon appiiafcns. Gpaq.d  . , . 
pmczml  m c d  (P9)prCpOnRJnaavr :om used d n t d i y  ( N U  , 

333:253.19'35); howwer, me long :t.m tngn?tcrnt p l u n w  of a ~ ~ ~ d r d  
cells :omtins uncertain. To addrru:is jues3on. grce rnrrldngtKMol~qy 
was s s d  to allow @ackiq af boa tr=.anCodand ncn+mndeimrrur . 
mcnriy F3 pmgenitcn in tho auzl:;:ts ~nnsc lmo t=nrang. SWIG- .,- ' 

CSFmcaliird murn P9 cr lk  wrrr ~ c l l r c s c5y aptrrrais and oncichrd 
for ;r:-edr progoniton by C334 sr ldon.  The C032-c8ih from rrch . . 
animal ztrrr split inm 2 wual aIiq23 a dwere t t&~cod wrth dhw . ., .LNL!! zr CuiMNeomyein-cesishncr~ % c amariting W.fS&l vscBm 
aqwaitnt J t rn  of 5 X 1Of'ml) us.:; a standard 4 day ruprrnatmt 
Vans&;don in the prmencr of IL3. L3. m d  S fP. At 30md of .-

a ' " ..Vanr.Gan. one aliquot W8S h z t n .  ahilr Ule UC8r was oxpandad k the 
contrdn proamnuof ;L-3.ILd. ac* S t l  !or a :otrl of IS14days. At the., 
m d  ~i5noxpansion prriad. tho srcna rliquctwas alrJ lmrmTk. :. .. . 
animais 3.n rueivoa 650 &y ot ~ 0 1Lody irndiatc)n 9. The I#kuring . .. :.. . 
day. hcth rxpondrd and n o n - a ~ a ~ i a dtnnsducel ai:r wrm rrinftPd. b . '  ' 
the Iln.h a  amirnrlr. UI rn  wu r rS bid oxpansion of Btaln u d r m  dlr . -!.-
orm 10 cap, a d  rngnfhent (AVC+fCQlmm3 ocnrrnd at day 5 - . ., . I : . 
(campared today 12lor Vrrmrinl w~L?ohbmrpknta4wah lmWucedbut - - ... 
non-rxganaod GCSffSCfmabilkrd ; r~ i~hen lblood 50%- cak). .. . ; 

Slcnfquanttadw PCR for the Nlo Sane demonsratad m qul l  eonmbubn . .:..-
tom& a o n  arm angnRmmt ( w r t i u  1and 2) by boa the GlM ... . .. 
(nonrr;mdrd) and the MU( rwdrd)  Mllodc r l k  h a m .  by w o k - ,... :. 
6. UIRe a r l  b m  the rxpand.d cars had hllan to heiow the ,., I. ,,.,.,.
daw:n (aO.Ol%) with a sabb a:.p-g from only me . . .., .  

~0~ula(lon*I2 WWh. TWO¶UbSMUORt u d m h ' ~n o l u ~ t ~ d r d  .:' .'...L.- " : 
tam$an:rd &-a l a y  eapendodcan populabn markrd*GIN.+i 
8 non-rrpmdod popufrbn rnafkd LNLS. In one animsl. af 2 m)P . ' *. 
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Gene Therapy: Clinical -
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Experimental Transplantation: Basic Biology, Regimens qnd Engrahent  I 
-

. -- . 

sublerWly (6.5 G y ) mpieart. Thedowrcy~eS 1 e e . i ~  
marked mudc h m u m n found airhk r k  spiem Tcell compuzneot of long 

. iPriM this tart i  aOfi8ens iadicanc *&at.& s u b k t i d  number of bost . 
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Clinical Transplantation: Allogeneic Mismatched or Unrelated Donor Tramplanu 

1054 497-11 

PERSI!Sl3Cf 31 E?4GRAFI?-iNT AND DOC'GMEhT.4RON OF DONOR . . 

IMMI.XODEZICf~C'Y. ,4 W Pakc* H 
. 

i 
- . *-.; 

md t 3 De;n Of Sq-. C h i i M r  Wosp~ul of Philrdc!?hia, . ' 
'hilidc!phpbu?.%3W,,WOAItO. 0;%ad. Carer for H a m a  Catme 

RcrcuchWIS. 3tltrJr MD: VA M e d i d  Caw.  Univ. Xevada. Rmo, SV. 
Wt mcanfy ~ J m dthe ~ c s a r Woermcnt ofr  fmu with X-SCID by m umw ' ' 

ernrplmorioa olCDW cnricbcd 3UQlul3M. Analysis d!!b i d  maid'splic" ' ';
chimainnwi'2 ail of die w i n o  T-ccllf jriag dona in origin mO all ofhe[in- ' : 
horn in origin. Re .*had uprrnron of anly T-cdk cauid r r ; m  of '. 
comrnicre?Cazz :)?r.;hoid pmsslirors. I r  srizcivt rx?msion o f  en- donor 

' 
multiporent C ~ L ' O C  rvauldnipnem cclb (HSC). The fanner d ~ ~ m s u n c a  
con- abour :mmmce ofmgmlbncrr as well as *r noliubiliry of L uuro 
H X  cnnspkzC-,nw hunrtopoinic dixasa lacking thr sclcnive advanagt f ~ l  
nonnrl 1ympt.e: ;ragenitom p r a m  in X-SC!D. Wt q n  hen  h e  clinM mmr of 
the ;#ticnt K !: zoadu o f a p  (18 mondu s.taouuplanu50n), u veil u 4- . 
for the arm+zrand p i n ~ l ~ ~ofa donorderived HSC adidare popuilim b 

' 

patient'sBM. n c  ?sfushad receivrd rseries af dvcr ulmaund guided I? mmplam 
(1.14 x I@. 8.9 s :V. a d  6.2 x 1 0  albks)ofCDiknriQtd punulBM at 16. - ." 
17.5. and It2 reh gemdoh hsmd anslyxunnrld z plman of'rplif ' . ' ' 
chiicriuD widl sezdrlly dl of tke puimtetfr being o f  d 0 n ~on* md d6-
cclk maoqur.ud XK uilr king olhon cri* The prim B now I; momdm 
016dimidly b&$y mi& nonnal pumhand ddopmczt  md no sipiflam 
infection The pceaof Split" chimerim !ia? urpairraL Hicell couna and . 
Iymphoqm sc5n arc complsctynormal TuU b a i o n  uuwwdby nab 
rpeifv micgn reqmnse trwell u response OD I E  and ~ViS33andbody b n a n d  
He hucvidrntt o2immuno~lobulmd m  rvkhim$ and ku munvrblr ticn of  
mCUMULdig&& and hanophiiua a f k  ihmnccidonr Auanaatoft o k m  , 
by MUIihows.znr;uivocllevidmu o f d o n a s p d l  m l a n a  To rnslIh 
cngnlbnmofr ?Jna dniwd'HSC d i d a d '  popuruion. 9Muu obuind 83 
~IIOIIIIU of asc ~ d p hby flow cytomeuy mdcd 2% of  C334+ ud 17% d 

pairJlenJq?%iea ordonor cclk W t  ~0ncludrUuf bin u r n  omrpIme o!.. 
enriched dJI a51an arsatrLl1y orrc F X I D  and h9selcnive paiphaJ . 1 
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Cell Processing: Purging and Depletion,-

' .  
QUALITY OF lL-3 AND G-CSf MESILlZE3 STcM CELLS IN 
PATlENTS N T H  M L Y  CHRONIC PHASE CML M.Hecnzinaer ' 
C.WaIw. w'fi.Merte!sna~~,W I at=. Department of 
Medicine, HematoIogy/Oncolosy. UniversCy Medical Center 
Freibwg and DepaQmnt of Biolea. Ucivers* Freiburg. Germany 

Chronic myelogenous leukemia (CML) is a dona1 
myelopmlifarative disorder of the hematcooietic stern cell. The 
occurrenca of me PRilaCeiphia s!.*;nnosene (Ph'). t(9: 23 ,  is 
charaaeristic in more than 95% of CNL patients. As mcst of the 
CD34 pos#&e. HLA-DR negative :r!ls 3 3  Ph' negative. it should 
be possible to separate mainly Ph' .-;eSative hrmatopoetic stem 
calls by tht lack of HLA-OR antisen txzressicn. Leukocyte count 
and CD34 eapression of eight patiectt treated with IL-3 and G-
CSF ware amNed  at d i r e n t  !ime poir.:s Curing mcbiliiation 
after modified ICE chemotherapy. CslleCcn of pripneral blood 
progenitor crlls (PSPC] started .ern CS34+ cells r 1% and 
leukocyte ctunts a50Wpl were reat.5ed. HU-DR negative and 
CD34 positive a l ls  were purilied by icmunaaffnity and magnetic 
bead separation. Successful eqansicn d ?rasenitor cells could 
be demonstrated in some of the pa$ms using lMDM medium 
supplamanted with \L-1. 11-3, La.'stem c a O  fador (SCF) ;md 
erythropoimtin. The quality of tells after COW positive and HLA-
DR negative separation techniques and sutsequent expansion 
was evaluated by fiuorescence in situ hybridisation (FISH) and 
RT-PCR Before mobiliation chemetherapy peripheral blood 
leukocytes of all patients was Ph: pcsitiw as analyrad Sy FlSH 
(range 640%) and RT-PCR L@ukapheresis products Ind 
selected progenitor cellr after a firs; (usually CD34+) and a 
second (usually HLA-DR-) column purification and after 14 days 
of expansion wen below 5% Ph' pot** calls. our Iabontory's 
thnshold d drtKIion for FlSH analyses. A substantial number of 
samples also tested negative for bc:abl rearrangement by R> 
P C R  Our data show. t h l  it is possible to motilu, Ph' ncgativo 
PBPC during the rarfy phase of hematapoetic recavery afier ICE 
chemotherapy and priming with simultaneous IL-3 and G-CSF. 
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Chronic Myelogenous Leukemia I 
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CDiL'iLA-22' 
L;ORE , ~ ' . ' . ~ u c x ~  c:,a. .A?.: xr.rc,oF;.;L.T ~ S E  
Lf r)dfPr- \.I 1 q ~ n ? y = tD 2 'A: .Ti:- x d  E Ll '.'+w!I.- Dep, 0,' M & a C  
Uncrrntcy a i  !~IMC$OIJ. .Cl~nr.c:toI~s. ;'.?A and =a?(. of .\rltJIc~nc. I;ncvmtty 
tiosp~trlG&uubuy. Lsuvca. 0cipu;r.

myn\=c!~3cl0~~ luach~i t :  !cuLmca (C!.L: is L -i:gsnt diserv of :hr h a a u o p o l a ~ ~  
G!X-:E=C 2nd bC4bl 3c.e ra~an$emc~d l  c.kne.cr:d by dl* ? h l l d e l ~ ~ l a  'We 

haw pruv:ouly duhuwn R?-PCX. . l ; tog=cr and 7 1 S  Qu C3%XA-DR'(DR' )  
et i l s  bur net C~~J%LA-DR' iDR'i 22. ; lm3t ", 3t+-stna bone m m w  of 
some CML p r x x s  are hghly ct.?Cd !c: kr.ibtd N A  'and ?!I .7cgucvc ( P Y ) d r  
Al~hou+$kinrgpsu that rhw 3R- ai:~rrq be ?e.tqn de p s o t l i p  Ihrr '&r 
popvlruun :a :m a i  the clonal Lao+* h r  z-t yet kr.?sic1OUL To & m a r  cb. 
c:ond an@; :i OR' and OR' cr!!s. r e  :;=;xed ihe zqras ion  of k:-aM ailNA 
wrh Xstut-:see .macawton <XI)pat.cs nOR' and 3R' b o a r  o pcrphaal 
blood a d  G.&::w. obuned In ncdy -%a:: rt~eaotlirnuon. frmn 6 r'cada C.W 
p a u a u  (3 ;F.i-mnrc ? h u e  (C?). rrJ 3 L-. :s&.%trd p h w  (AP!). 9 ~ . L b inprumm 
aum a d  % RT.?CX ;uin$ B-x;r;: u u : . t t d  ~ n m L  amttd XI p m m s ~ ~  
d a m i n e d  J:: &e m e  cdl  h c z o a r  ~ u s q'2sr!-1ar;on.bucd hZWR.4 assay. 
1 . 0  ta 5.W 3R'eibh a  ma&nuc 3b: ~i3/3 C? p a t m u  w m  k - a b l  miLNX 
md polyciord T h  same plyclonai -. ui&a f o u d  ia h.; m $ qof :oaturm 
eul;urc-inror?=~c.l! (LiC-1C) &~dk='CueOR' fnc?ionr Houwa .  r rmrll 
subpopuiuco a f h  DR' h v d  LTC-;C xrc k - a b l  ~ E Y A 'and dorrri. LI woms 
IO rh* DR. tt!k DR+&s SU&i-SU 3M oC 5'3 CP p- bo-&I 
~RYA'. buc dlpolycload b u d  on XC: p c n r  la I DR+demrd LTC-IC 
ail origin& fmm h. same d o n a  In 2% 5 AP p a i r s  dl d y z c d  pmguuror 
lnnioar  w e e  Sc-ablmRVACand cloarl. oispdydond b a d o n  covld kf d  o 
blood or m m rAcr im viva mobdizxcu Z a  saadia aaauau that : (1) DR' 
cells ia duonii; h e  C X  an hi@? c-.:'or bcmbi mRVA'. Ph' cdh  wiucki m 
polydonsl. E i s  indicate chn rbe m y o e p  of  mesa OR' e d b  ur dcnved from tit* 
cawpoi!.~ional. aca dlpu@it+ (2) Contamicuim wlh Ph*, kr-mM 
mWA+ monccbnri LTC-IC. u bgha b .h9RC p p d u i o n  of  CP C M l  murow. 
Since rhe bu* ppukooa is SorwwerpU p i y i d  and Fixstudia drJIoon?U chr 
only 4-X%of DR' cds ia CM. are %' iVdaillii .I..Blood Sf 4770. 1996). 
but tho m r j a k ~of DR*davad LTC-ICo zmwclonrl. ttu DRRCppullooa mur 
contain Ph'. DZ-M v e d  pmgm~conant (3) k c e  lhm diu- pmqcrra 
feu. ifq k - a b l  mXZIA'. Ph' polydona! S4.& m i!kS!ood or . m ~ m wwhish 
unddm the c!inical o o m a i o n  chat h$ ::a* nobaliuccn re$.tczs .&ly am l a d  
ta Ph' coUrdaar in chnc pmtiau. We x=s.:il& that plye!cnal. ba-abl ne(aavr. 
~ D 3 4 k 4 - 3 X -ails presmi in CP C X  = m amay serve u a ~ l r uof knip 
ncm e* fcr 1cao@hs m Cm.-
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601 GRANULOCYTES. MONOCYiES AND MACROPHAGES II a i l  

M V m O  DGFi8E3lUTION OF 8 1 4 '  HESf4'TOPOrEilC 
PROGEXT3R CELL3 TOWARDS DISTIXCT DEXDRHIC CELL 
stim GF THE MIC-POSTTTVE L ~ S G E ~ C H ~ SCELL-AND THE 

~ -

Pllholod. ~ ' & s i i  M d i a l  Csater Freiburp ad Deprmnmt of 
Bblogf. Ccivtniy F m i .  0-79106 Freibw. Germmy. 

The -re grnardonof antigen (AO-specific T cell rapoara isbased 
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Clinical Care: Acute GL'HD and Infxtious Compllcatxons ot lranspmxauun 
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s c h i .  Gemany d WL PakTos!.. uoucsiqf of oxfarti LX 
Tits llmpiaacJd011 of bant=&d of dogarrr C D W  Mcod c& 

e d s r J b i c  . . 
re=;-. is. hwa.  doat nn sudrsien s etkrive 

W r l - P m p b y l y u ~ J d  w k h u  n J d d i d  T d  d c p b  d 
i m ~ ~ o r d d  CMK b i d  ci! pb d d h k r  &c acua GvHD slid 
h hcaad kt w-h. ~ p p r o l ~ v e  -L Fiw ptrino (3 
aa i A~L I ;LHL - :o m p  ~ : g ,  I 4 f d )  d o l  
G-CS? mobilized (Spgkg s.c bti i  wqid Slwd prngcakot sdfr (PBPC) from 
HLi-iCRdcd sibling dolran. C311' & w&rr s d d  bv ' 

(c~::sg sc. c e .  wBo K.4) r6 60- rt miGZZ!ZZ 
paricd and s u n d  scpc&y. 3: ;~lldiciOnug r+ca oemisd of TBI (I:*) 
znd Cy (Llhngkg). Aceding a 5 raulU h n  Tall elnd bone mmow 
~ p ~ u d o n  Campuh- L H *a ~ v c n  i.v. prior 's Concirioning lor -laxis of 
rf 7- (2thghi d 1 1 to -7. A! zauphmian he CD3C c& RUB thnud 
md Cunpuh-lH was adc!ed(1~kig1?0ml). Cmpsrh-IH labdld~99%of;k. 
mi&d T&. The -@t ru ~zitrrd wickma hk cx vivo 
%it!* 3 4  min. Mdi;m UZ&=?~! cd! aowbcs m: 3.2 CD34'. 021 ., 

acd 231 CD5T Campack-IH Wdodir xlO%g. Thc p~~ m e i d  GCSF 
(Sygkg'd. s.c.) p o r r ~ p ~  & ao t b k r  GvHD prcp&yl& u.y givd AU 
p&ua&tcd. N o ~ f t i t r a ~ r v c s o ~ d s o ~ ( l i d b w ~ ~ 0 . '  
~~~).~rawavtimcci~:fiDhiLmw~5Qad1.000/ulwip 1 I d  ' 

...' 
d g d a  (day -1. 14 md 43). F k p h  pkidovir  or f e a  ', - 
~ s m d n o ~ l o C M V ~ ~ OneCMLpmenrrosclMddonaT 1 
i y n p w  at day +a0 baaus r mi& to kr-JM PCIC-&ivity.wa 
t~t~d The rrslsplautian ct Te I l  $qlrc? allogcwiE . CDETcdlr . p i b u d - :  
-rly~arcrGvHDwlule~iagtherapidhcruropocucrecoartirPdaDrsl: 
mrh PBPC grafts. Since no k s w ~ p p r s s i v c  ortmc~r. u u d  pon-&auspitn& ' 
thir appmnch provides a p m E %  mndiriccr lor in&cion of G L  with dona : 
hmte uansfusionr. U l k k  - 5 s  sill. mIxc in Lnpvczmt of d i m  &: 
sw-i%aI aad whahcx &e hi& rs of aaivc CMV i n k c h s  will uuse.clininl 
p m b k  mnaias to be &&tC 
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Hematopoiesis: Microenvironment and Cell Adhesion 

IMMU?CCCHEMICAA CHAIARICTZRIUTION OF THE PROTEIN 
SECOE%E OF HUMAN C314 USING AN lMMO8lUED PECTIOE 
ARRAY. P.M. Jon=* 9.L Fo~aq: MS. Locgm: R.W. Ommingmr.' and S.J. 
Tmt.du.* (inu. Q S Zcwlmy) CatIPm Inc. Bo(hrl1. WashimJon. USA. 
R;r n c * e  mle of the C334 molm~lm pnsrnt an hematoeo~etic stem calls 

and ;.?~en~tora Emains undear. as, a ligrnd for mm human a 1 4  molrwim 
has nm ymt Dean delin~taly iZr?Ctird C034 may simply play a mlm in 
Idhem8 intMaiON mtn e t m  ucl types wtMn tnm hemrrcooimUe 
*envtmnmrnt or altmmotivwy, afmdy modulate hamatapoimtic 
tnrcc;n Crllular sqnalinq 9y btneinq of a spoctflc llgad. Atibodles against 
CES in azi ion to being valuatlm mgmnu for me isolation of stem cblls a n  
w t d l  ::a& wilt8 wnia !o mxam:nm unfonnalionally dfninc rmgiom of lnts 
cell rzmu molrculm. In pamc!ar. rnappvlg of tnm diffrnnt pepurlo npiom 
nc:-:z* Ey antibcdiea to C2?4 may provide durn to h e  identity of a 
I i g s  !:r h a  C014 mcleclle. Using a puDLirtrmd amino a d  (AA) sequence 
Wka-un U a/.. Exp. *ematc!. 2!. 228.42) we produced m a n y  of !2S 
dinmt.t ovadaopinO peWCrr s:ac:mng maidues AA 29 291 of l n m  
mx3a::iluiar domain of human C X r .  For the initial series of expr.irnrrr 
e m  :m;tlee w u  genema a5 a 13 mar m c n m  onto a Qenvadtd 
w m s e  support with individual ; O ~ C O S  overtapping me paviow seuumna 
of nr:uu by two M. InCiviCuaI t u t  antibodirr w m  appUrd !o Ute 
mm;anm urd incubated far 3 houn 1 mom tempmtum. TRir m s  
foUornd by washing and suCsw;rm Cmtdon of my antitody bound to thm 
mw.=..nm with a pqlae:o*dasm e3njugttmd amknow IgG ntibcby Md a 
dwmcgenic subnntr With fib syarm m hrvo boon atlr to rxamine a 
nnay of C034 monodcnall (Meats) and determine M c h  MoaEa mcqn in  
e m s  soitopes not wholly eapmnetnt on rnm p n u n a  of cafbnydnte 
moi.crs. for uamplm. me Moaa CISWD10 ncoqnized 4 prW6rs tpannlng 
M 37 . ?s and me ICH3 More m g n i u d  4 pepti8.r spanning M 4 67. 
Studiu arm ongoing to dotminm tnm W e lengfh and boundary nriduea 
of I h m  .-ions mopnhmd by n a h g  Moa& Summing by thir metbod hrr 
allawe Ule funnmr duinmation and clutifIcuion of mr various antibodies 
vdBk tta CE14 momc!anr( c!w.+.sc. AdQltlonrUy. Ma she& Un.rr. pmpW0 
wqum-=a idenlifld using this t-nique provide m alIamativo form of 
imrrr?:q~n for the ganmntion of nmw GO34 MoaEs. Furtllumon. wa 
-28 ma VIis ir a rapid and in!ormrtlve m e w  of UbcovmWg and 
stuncrflzing pcptidr egilopea. Finally. we bdirve Vl* the c k m C m o n  
d t h u r  peptidm slqumces may FfOvld# botk took and insi@s mabrig the 

. #wt%stion of potential ligana h r a a  GO34 moloatle. 
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Stem Cell Biology, Excluding Cell Processing for Transplantation 
-

,-.:. CELL CYCLE STATUS AN0 KINETCS 3F CD34' SUBPOPUUTONS F3OM 
UMBIUCAL C2RD SLC00.30NE MARROW AND MOSILIZ52 ?ERIPHERAL' 
BLQQD. ?a 3nnnr C.',Deifa&e A&*, 9rz3 0..9emier M.*.Sl%w?~~sP. In-
J. Border. 33SSeIS. 8ds:um. 

We k r e  cmpamd the seil C&!e stan! cf CC34%- ancCr'3CC3SS CIUS 
hum un=;id a r d  blWd (UCB) (n=:21. bone marrow (6M) (17s)) a ~ d~.nphera~ 
blood ~qacrtor#Us mobiredby GCSf a h r  c!%enmJmnpy (PSCC) (-7). The 
mo~nut:aaud cell fmSjan was mne%l in C O W  d b  w;tj Cepno LC 
(CaUP?,I rjstum. Call cycfa status ~f C334Z338' and C 3 3 G338 cab w u  
asussot :sing a flcwcylcmter ky r?ouElr-labellinganalys~scswg pmpidium 
iodide kr SNA cantent and FiTC-CSfljugalad m O . M m d  plxibdy !or CD38 
expns3;:r.. The results won excmsr& as me cemntaq of C X C .  C234-S 
and CC7r-C338 calls in ~rolifora~vephase of the C.ll cfCe !-. aM 
summa5:c: in the table belcw: 

,-̂ "C"" C"*C-"-

uc3 9.4+12 r6.0lic.0 , 4.71C.7 Z?.ZLJ -
BM 14.3~1.~ 2s.trt) *&:.I aw.2 a m : .  
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Stem Cell Biology, Excluding Ce!l Processing for Transplantation 
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CIinical Transplantation: Allogeneic Matched Related Donor Transplants 

-
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Experimental Transpirntation: Basic Biology, Regimens and En-pfment 
-

MDR-1 VECfOR M . ' G  SECWS TXAT CFVGMS DO NOT 
C O m L T " ,  TO E Y G m E . T  EP.4TeYTS FOLLOWEG 

&59*i"r-*L U.T.M.D.hndtnon Cinccz Ceser. Hcu~ton,TX. 
Sysumix, kc., Pa10 Alto. CA. CellPro. he., Borkefl, WA. 
Mibio1og;sJ h d a t c s ,  RcdcvE:. MD,-x. k..f i n lo  Rrk. 
CA. KamA Yorris Jr. Caner  Hcs;iral. bsAnpe!a. CA. and Yale 
Uawersiry Sc%I of Medicine. Ne% Haven. CT. 

Ihcmu1 =cc!udce!l c o u n ~ ~ .  umber of CFVG.UQg, andtk 

the number of CD347 cds lkg  W e rll b used u indepdes 
predictors of vh reconsdazing =!Icantsf of pcipipheral blood or : 
m w ce!b d k=topoictic s w  ::lb. These dau have ~ggcstcd 
that if the dcse of CD34+etilt%g is dun 2 x lO..'kg. prompt 
and &ple! =vvey ariil ocau.It J not cleuw W s r  ce!bk long iq  ' 
to Irw n g s  of mamadon a-dI conuibutc to hermtopokic -
mrurinrticn bUowing intensive qsmnic ckaapy. In &a to tat if 
the C N G N  sage of nuorrrtion cmains rcsaturutbg cells. we-.: 
aaalyrtd ck crPsduction frrqucv of CNGM using two dliZcrarliZcrar.. 
m e w  for ~~n of rht r e m v l r l  v e c n  coneaining rhc .WR-1 
cDNA into a 3 4  ck I) Tie nrs;don mahod, which cc& of 
wpendinO k z  ce!ls collated won a h  ckxao*py lad CD34 -
selection is mvini supcrnaomt for 4 bus). and 2) ht moanl 
transduction rAmd, which comim of inoaJuing the cells on roomtl 
rnooolaycn. In the presence ofa3adIL6md mvi r r l  supernam 
for 48 houn. itd found that the -on frtquc3cy was e q ~ dia 
merhodr 1 red 1. Post uansplmt cch of Sld eviluable pahats were 
positive lor vccm MDR-I in the p35clrrr uansplanrcd urih b e  ells 
mnsduccd by *hm daadu&m m c b i ,  w L m  rhe =!Is of 
W I O o f t h c ~ ~ r n a s p I a n r c d ~ s l l s ~ b y t h e ~  
method werz @ivc for the ve tc~rMDR-I &. ThtK &O suggest 
thu-subsets of C N G M  exist r k h  do pot reeonttnuc patiears 
followiag iEtmive chcmorhcrapy. 
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Experimental Transplantation: Basic Biology, Regimens and En-erabent 
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Immunodeficiency and HIV Infectionn 

M ~ l e c ~ i c5 )  sterns. Somemille 51. 
cl-CJ?-fud mobilization oipeitbenl blood pmgaioretlls (PBPC) hsr 

bem asr:csrd with aYuim =du&:on m CD4 :ell eouno in nomal donan 
(XI. K?rtt!ng at af. BMT in pms. !996). The purpose of this mdy twu rr, 
dermnr-t L!e safety and e~e:fvcn.lcu of p n n u l c ~ e ~ c o l o q  stirnulacing
factor (G-CSF) for rnobiiizuion oi?SPC in HIV-; iniecxd persons. Swm 
HIV-I ir.f:::d pmons widr >100 CD4 ie!lr and 30 evidence oi.+IDS were 
uexed .*Xi G-CSF for 5 &is ( 10 +kg hy). Sixreel hours a r k  b e  iowh 
dose of C-CSP. mononuc!~  :e!k (XWC) urn hm.u:dCring a I2 L 
aph-:j sing r Fenwail CS-ZOCO cell seyraror. and C D X  ceib wen 
enrichr-; s : n 3  an Ccpnte3 SC Stes Cell Co1lc:ion System [CtllPm Inc. 
Bolhcll 'x.4,. C!inicd S U E  CD4 ;aunts. p l m a  HIV RXA using KT-PCR 
(Racae!. xt HIV-I infecuv~p y c g s  of ?lama x d  bISC we3 monirod 
r 6 : Six subjccs :ampieA the aphe:tA aithou: s i ~ i f i u n t  
problem. md one failed to ccmpice the lohe..csis b e a u  :i iruCcquJle 
venous t::rss. During the 4 d a y  oiG-CSF mament  ches :\.as s ?mn)pl . 
mooili=:s of toul leukocms with a :& WBC m g c  o t  X-61 a 10 R 
and p& (5334- pwcmt O~SISC of 0.5-2.5%. bclh u a median time of 4 
days post-5-CSF. The aphemis jrcducs yielded a muan 3.6 x 10' MNO'kf 
(rang3 214.7 x 10'lkg ). CD34- :ti1 se!ecria yie!ded a mezn I.$ x 10 
cellukg lm3e 1.1-5.4 a I O ~ . ' ~ ~ ) .BFL-E and CFCChI werr within nomd 
limia h r  CFU-CEMM wen reduc-d. Baseline CD4 counts (a= -450) 
were &-J-& by a m e n  of 52% at one month st-apnctcsis (p =0.015) md 
-ed m Iwcls nor siyificmdy di f fmc G m  baseline a h :  2 months 
Then *as an increase in m e n  plasma HIV-I RYA levels h m  baseline 
6.5lOgecm: copies p a  ml (gclml) to a p a k  of 12.600 :mi u 4 &ys pon
GCSr !p = 0.1). At 3 montfis and 6 months aRer G-cE.rhr $urnHIV 
RNA d e - d  to r mean of a.000 gdml and 1.600 gcml. mgccxively (p 
*.5S). Lsskccyn and plasma infectivity a h y s  wen positive for HIV-1 
before acd a h ?  aphcmsis in all sub!- md d c ~ s e dduring !he time of 
ctil motiiir=ion. Then wert no c ! g r  in c!inicaI ntau ar the s u b j m  
during kt 5 month period of observarion. PBPC can be mobilizad Imm 
HIV-I i n k d  persons using G-CSF, and funr.ionrl CD3- erllr can ba 
cf?icient!? sr!escc C W  ,counu ur tnnsicxly dr;mua following
aphemis .*i&out signifiunr Increase in pluma KIV R.A lnris  or c b q e  
in cliniui sxxs. 
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Clinical Gene Therapy 
-
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Clinical Resulrs: Autologous Transplzintsion 
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Clinical Results: Auto lo~ou~Transplanration 


prcecdum uee performed oa da) - I  ad- &i +u.m p c r v d y .  Tbc 
number of WSCcollcced -4.3 x 10"U.A rkee-(og T-cell dcpI4oa 
was perfomed m CD3-b dl p i a l e  &on by means of Ccpnm S=. 
rad punfid CD3Jc afL (pxcnuge re~ova],m)wwar subrqocdy 

R e ~ p l a o tc y o p ~ ~ ~ m d .  coodiuoatug regimes auhtad of CY a a 
dose of 50 sgKg from do) 4 m day -2 a d  tbc monocld mtibody 
Camparb-lG ia dose of 10 mgjdry fa 2 days. After rhiwiob the totrl 
infused COELc 4 1  count was 3.5 x IQXZ; rbc &dual T lymphocyta 
b - 3  .r 1 ~ I C ~ G C S F w x r d m i ~ ~ * ~ p t ~ o t u a d o r o f  
s p#kgI&). for 11 day* Tkc auly pon.mmplurt paid wa tlm.clldl. 
neunophrl and plrdrr calnfuaat  (PSS 03 x 10%. rnd K T  >50 t 
10%) wa acSieved om day +II a d  d q  e l 4  e d y .  tbo p k n t  
d k d a q a l  oa day 4 4  a d  ske u f ve and 4.wirh a aocmrl blood 
c w o t  70 days dm the urziqdant prccdxs.' The ~ a a o l o & a l  
c*darPim performed 2 a d  4 rRrr tmnsphoutba r b d  r 

pzucdcme dudon of nuureCTl ~ @.ciw-s ~ CDO, alk - ~ 
SO%. nornal coouok = bULS5) ad pm[ouad -impairmcor d rh 
prdilinriv8 nrpoluc ro p h y w k a e m o a ~ g i ~  a d  a d -~ a a v a l i m A  
a13~00#!0oJadbody (< 5% of @d r p b j e ~ ~ kThisputam 
dirnm~oobpcdroco*eryi ir imitrrorhulornrf lyobrrtcdh 
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Clinical Care: Transplantanon Kapimen 1-oxiciriesana tngatanent-
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Clinical Care: Acute GtrHD and lnftctious Complicat~onso r  I m s p l i u r ~ c ~ u l r-

%wi CramMy and P*%g. L'ntinirvof Oxford. LX 
Thr ?mrrpimutionof -d of d o h  C D j r  blood cdk . .

r q % a c d s & k ~~ ~ . i * h o u r v c r . r l o l n a c i r u d t c i c P s ~ e  
GvM-pmpbyiYcir. We N.W~DEhcrm + a d  T 4  dcplman ot &e 
b o r d r o c d  CMC b i d  ci! @!wufd huther mkcs saru GvHD md 
d k x c  h8dh p a s K ~ k :  auunelL F i i  p8ricIfJO~ ~ ~ r e s s i v ~  
B L L 1 ~ ~ l h ~ ~ ~ ~ O ~ . r m g e r C - 3 8 , I d ~ 4 ~ ) r s 3 i * s i 

G-CSZ mobilize3 (5pglcg s*c.WI.+ihcnl %ad p m p m r  cdls (PBPC) b m  
HL4-!CRdal sibling doncn. C 2 C  cdL w m  sdsd by ' liar 

SC. CeW4 BorkrL W.4) od her Ti--m 
paricd and nora?seprzr+. Z: Padidcn'ii~qkxa enrtitraddfBt (12C9 
md Cy (U-kg). A d g  '3 *hm l U  h i-ddqlcsrrd boll. maov 
fnm$autiaa Campah- LH *as +en i.v. prior 'sd t i o a i n s  lor ~~of 
~d.* Itw& d -11 to-7..it rbc CDIC odtr urac t h w d  
& Cunpuh-1H d&d(l~Fg'ISd).C~pPth- IWW a b ~ 9 9 % 0 E * h -

' r r r ;k l  T d .  The gJA ru t?ntrtrcd withnu hka vivo 
* i r k  5 0 4  m h  MrQp -.=*& dsmha13 C D 3 C m  .. 
a d  931 C D S l  Campa&-1H !zb&!d &xlO'&g. TbcF & ~ U  r d d  GSSF 
(5ugky;b re.) pon-ouupia r=', uo tbkzr GvHD pmph$aia was OvcjM 
p~czusp;gedN o ~ ~ f P ~ ~ n ~ ~ ~ o b r c r r . d s o T s ( ~ p p ~ ~ ~  
U&s~.M&remv~ylimccitt~dorc?chMad1.OOOI1J.~ 1 1 d  ' 
13 c r , ~  m a y  timc of p ~ s c f #amzck 5O.OOOIrJ.lvlr 14m v e i y .  ~ u i i a t t  
day. i&I.a p k k t  (mdhaL:d p r r i a s t )  rad RBC (& 6 cmitJpauus)
traPviarcmrrrrqwzodoamsk&yrl o a d  I I . ~ v e I y . O n c ~ w i r h  
rrive CkW iakmn and mri\+i did nor yfuo.e 0 . 0 0 0 / ~phtcks up': 
ab 50. Ncac of h e  heaia'~tmbcd dca GvHD. L~mDhavorbema %a -
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Experimental Transplantation: GVHIS and Neoplasia 
-

C:L%.R3 T o - 3  w*-wg= 2 c ~ i  W A  Ro~kms 
O c c j l o ~Ctnrr. BJbam ?.a.md k v  of Coic* .rIcrlrh S c i c E 1  C-, 
Dwz-.CC. 


~ ~ t ~ r y m d e r n ~ l o v l m f r d : ~ ~ h b l a t d o r b o a c m v m r u  
!or &&on of mi~mm- md lppcvl lo hnn pm!pauC 

b-
sip&- TIC p m of mioomrws in ;fa larr paa5 a 
rbei=e J ~ z p a l r i s d @ ~ r ! y~ P r i t h p r ; r m ~ ~ ~ ~ 
(Car,sA. J Ciin Gncol9:1719. 19911. 2- Oi mrcpmewrricQ hrc lh 
baa shod? m be Yzodrred lnth Bsuse-ke ind ovuJLl &-&Iin hc 
hie-dose:!!tmchenpy. 3umiopur h r z p m :  szs d rnnrpiannum v Y n s  
fl&:kz-j a d. Proe Am#.- Soe Ch C#:nwi 14:: 16. 1999. Clrmn dneaon 
me;& i ! k m ~ t a c k d s u y .PQO k k  -3c sus im%~d m  kfPnd 1:1x10', 
cwtuit =-r A h  m y  be conuminznun :r.Ul o a s Aaa rhis. Tkc laririvicy of 
m z !  :feAdsof dexaion mry k kf3FOd s i b ' s *  if t~rnblncdwith 3 
nuzc: ~::L.~nt merhod thu allows f:: -2sc!scs: lpam Oi 
u:cCs.  We have dc&c@ a q r i m e2 $r amux d s  horn bona 
mr.3:kaLpmduq mdpa' tphd3ocdtW ~ i S 0 k o a c ~ l m o r d i n  
1x10' hcsc2poierticells. Usin$rhir h m c r 7 4  so.-ghiry;olumnmccn 
w u h v e ~ r o m S c n n e a 2 m d 3 L o p J f ~ 1 ~ d ~ n r m o r ; c l l rThe 
i S O & t d ~ r & h w e ~ ~ p a b i e ~ f & ~ ~ M hA a O U O d O ~ ~ ~ u  

~ ~q a S c  2:J ~ o s a n d p r  .?.IWS(3- COQ. k3ntc W N .  b 
u s & f o r ; ~ s i d W ~ ~ ~ o f c h c b e ~P o s ~ ~ ~ o f r u m o r  

is samplirhed by maas of a vtri01'u ; - (rcoV 
ea~ao(h-a+=h z G a a b w  
W b ~ w ~ c ~ p ~ ~ i a ~ ~ ~ j m c s d o n t h u ~ m d  
rul:zai@ICC O l r h o 6 ~ N ~ : ~ O d j a a a ~ a n I C C ~ c d l  
p r ' . n r o & t h a n h n t h i r o m r ~ k h w d i ~ a t t p c a ~  
Two ofrhc 5 vmpk (3%) mrncd h a  LCC-aepme to ICCgorim+ folknag 
~.:hcllarmmaruus o r ~ k1 1 ~ 1 1 : ~ g ~ ~ 3 ( i n ~ )  
b-sshmu UC-poruiw QUI M h a y  Hnrmo. shnpmd" 

moqtok~o f h  allr resulted in W*iogcri!y iCCJOCIwivr ccsda, Noaa 
of r n s  p=jq  wu ICCposiiivc p m a s r & n a  Om PPIplt Ma W c  
ICC-psir?.% ell prier m cnrlc.Lunm~but ru ICC-olprivr!bLlapnns 
W c ~ : ~ ~ m t ~ ~ p l ~ h r n ~ s : 3 ~ r j p W b r c m ~ p n r i c M  
T h i s ~ m o r & I w ~ y l r u r ~ ~ a n p i d r t r i d t r a n d ~ m c c h o d  
for tk r-%:imcm of ~ n r e n ~ i yIw xtes  d s=or ce!ls m hemtmpoieic 
prolki-'~ 

"AmericanSociety of Hematology Thirty-Eighth Annual Meeting", December 6-10, 
1996 Orlando FL - Blood, Vol85, KO.10,Supplement 1, pg. 230b 



Hematopoiesis: Microenvironment and Cell Adhesion 
-

IMMUNCCHEMICAL CHARL\CTcXlZI\TlON OF THE PROTEIN 
SECCE?JCE OF HUMAN ~ ~ 3 4  AN IMMOBILIZED PEPncEUSING 
ARRAY. P.U.Jones,' 9.L Fosacy: M.S.LoC~e.'RW. Brmingor.' and S.J. 
Tarr;?a#.' Om. Oy S 20Vd.y) Ca11Pm Inc. Bothell. W&il?Gm. USA. 

R,a sraeise role of tha C374 moleale pruem on hematocoletic stem w lb  
am :.'ttenltoo mmains unaear, as a lQmd for Mr  numan C014 moleale 
has act yet Peen delindely iC1xfied. C034 may rirnpty play a mle in 
a8hes:ve intenetions with o3er u t l  fyprs mthin the hematoooiuic 
mica:v!mnment or altemaivrly. atreefy modulatm hematopoietlc calk 
Ulm;:! wllular signaling 9y Ptncing of a sgrOde llgane. A n t i ~ l e s  agatnsf 
CC31 in acciion to being valuatle nagrnts for tho Isolation of sfem calls am 
usetlil ::oU with w n i d  to 8xarr;:ne cjnfomationatly dMine rogians of Vlis 
utl t ~ k ~molecule. In paic:!ar. map- of Me different prpllOe regions 
faqzzsi by antibMles to C = 3  may provide duos to h e  ieenttty of a 
lip= !:r De C034 malelle. Csi.tg a publis984 amino add @A) seqeenu 
@irk*-d.? rt af.. Exp. Hamatc!. 2?. 23842) we prtduced an amy of !2$ 
differ%?! avanacoing peltices s:ar.ting residues AA 29 . 291 of the 
cUx;r!luiu oomain of human %2& For Me initfd sofles of oxpefimenu 
eae :ewer was gonemod as a 13 mrr mmorea onto a denvatizw 
trur;i:se suomn with in&idwi ;emu ornrlappinp Me pwiaus w u e n u  
of res::uu by two M. InCiviCuaI tost antibcQia mapWicO :o the 
mmtane ma incubated for 3 houn n mam tomprnur. This was 
loUDmC by washing ma su0saqmt CCIUClon of m y  WtoQy bound to Me 
mw:me with a B-j)alacOtiQasa znjugated amknout. lgG uniboOy ma a 
-.cgme substrata. With :hS sysrm we have bow atfe to examine a 
-nay at CO34 monoecnau (~cacs) a d  determine wnicn ma& vcqniu 
dm:, tottopes not wnolly er?encent on the m c r  of cubonydme 
moirers. Far example. mr MoaD CIZ.010 recognized 4 centides manning 
MI t .  S5 and Mr lCH3 Mmb mcpnizd 4 pqtldos spanning M49-67. 
SWes am ongoing to d8tmir.r me precise IongUl and Eounaoy ntidues 
of me agmns mDgniz84 by ma- Morbs Sarming by W i  mtl7od has 
alhec Me furtnrr delineation and dutification ol the wriour antibodies 
vrithin ae CCU monodonal ewer. AdQttlonilly. Me short Une8r. peptlde 
?equeetrs idrntifid using this twniqur pmvidr m alternative form of 
Immw:gm for thr genrntion of new C034 M o a k  PAermon, we 
a e k a  tnn tki i  b a npid and informrtlvr meam of dbcDwring a d  
duncrmhlq pepti68 eNopes. Finally. mbrli.w that the ehanemrlzation 
of these peptide squenera may pmvtde born tools a d  in- enabling the 

.idectZ;ltion of patrntial ligands ::r r e  C034 molrcule. 
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Chronic blyelogenous Leukemia 
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Cell Processing: Selection and Expansion 
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Cell Processing: Selection and Expansion 
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Clinical Results: Allogeneic Mismatched or Unrelated Transplantation 

W I O  ENGiUFiME4T WrrW MINIWL G W D  A+ I E.3 HLA-MISMATCHED 
DOUBLY SZECTED T-ZSU O€?Lr'iE 3LC)OOC'cU PREC'JRSOR . '' 1 

-,. &3mctfW 
.:' :: : 

TRANStU..UTS(BCPT). *no'< 
McOtarrtd* I~ o k m s 'A 

9- !, 
GUI~M.L 3 ~ s ~ -BMT prognm Otawa 

Gens H:s:a. Ottawa. Onaria . ..-
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Gene Therapy Clinical Resulrs 
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Stem Ceil Biology, Excluding Ceil Processing for Transpiantation 
-

BLOCD. 2s lnrm C . ' . w - \ . ' ,  9r:n 0 .  Semier M.* .~xw-z rs  P. I-
J. Border. 3;~ssels. Be1s:um. 

(CdIP-1 sys:rmt. Call cycfe st l tw ~f C334'CDjF and C 3 W f326'celk w u  
arsssrS cainj a flcwcyromter ky douOlclaballing analysis using pmpidium 
iodide br CN;\cantent and FFTC-coqugudmonoc!anal mib ldy  !or C038 

The rsrulowen expnsre: as Ym po~mntqm e ~ m s x .  01 C3jLa,CS31-
and CC2rCD36' coils in c m i i t v e  j k u e  of the cell c,er 1S42M). am 

BM 14.h1.5 2S.fd.J 4.ht.l 2 0.000 8 .  

P5PC 6 . 6 ~ 13 30.54 4 2.34.7 11 2 4  1 NO 
e ~ u ~ y o O ~ ~ r y l i M n ~ : r ? r ~ t o r U I n 0 M ~ ~ F , l i - 3 y l d I L d-
p Wun&lermuaetwnn UCS and 3M C M  cn:m rlUr 10P s w  ul(un. 
CaO .we vdysa in&atod that (a) 3 e  Iaqe rnyorny )1COWo! ls  frumC8 as 
from a.5( and PSSC wore qui0se.m. (b)mnpamd to CEjr-CO3S metia 
s i g n W . y  mom CDWCOl(r cmL won in active phase ot me crU cycle. (c) 
m mwu i10 s @ k a n t  dinerencm when the O W  canmu d UCJ. 3M and PBPC 
waa wqared, tnd trut w u  m o  fw uc? progenitor W o n  (COW. 
C03+T3:8' ar C 0 3 4 Z O S  hetan). Anw 48 h o w  imubrtian of C W  &is 
k Iscove's ,mGdDuibu=~'srndum containing 10% of f e d  catl t e r n  and 

dumtkn of DNAq d m i a  in tt?ewiw fmetbru. our nsultr show that (1) ch.n 
m r m ~ d a f e m n c e b e n m m O l e c r ( l c y c ! ~ s t u wof IhoC~mesowcrrat 
krmrtgaietk cells u well u far Y?e dafrnrn autpopulPrionr of C034' cob 
studid (2)t5r m r b k n  of celb in advo cell eye!@ in th.C 0 3 r m  and Um 
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Stem Cell Biology, Excluding Ce!l~rocessin~for Transplantation 
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Chical Transplantation: Allogeneic Matched Related Donor Transplants 
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Experimental Transplmtation: Basic Biologq-, Regimensand En-&ent 
-

MDR-I VECTOR . U a ' G  SHCWS TXAT CFUGMS DO NOT, 
C O W L ? " ,  TO ENGR%FTME\T N P.LE?TTS FOLLOWXG 

- .  NTEYSltT SYSTEMIC COMBC;.LTION CHLMOTHEM2Y.E. 

iq q n+t---*i.U.T.M.D. And:r~on CUsP Gem, Hcunan. IX. 
Systrmix. he.. Pdo Alto, C A  CelLRo. &.. Bothtlt. WA. 
MibioIogiui Aucciam. RccbCt, .W,Iqe3cx. Inc., Men10 hrk 
CA. Kcnnc.I Xorm Jr. C-v Hcgiul. Los Angela. CA. and Yak 
Umrs iry  S c W l  of MvIdicine. Ye-; Haven. CT. -

'I3e mu1 xc!eaed cell count/k3, the cuubet of CFVG-U'kg. and 
the number of CD34C c:IIst?rg bve 9 ktn wed as indepadm 
predictors of Ac fcwmtlatting ce!l ~OIXS% of penphcrsl blood or 
marrow ct!k oi ~ ~ p o i c t i c  s m  ::Its. 'Ihtse dru have n:sgesed 
that if the d w  of C D 3 4 i ~ ~ gis p z c r  than 2 x l@.'kg. prompt . 
and comple.: zovery will occur. Ir n o t c h  wheier c=!h belonging 
to Iaur sass of mawarion wdi collpibure to hemrtop~icric ' 
r~t~NtiaruonfoUowing intcasive q r i  thcnpy. h order to t#1if 
the C N G M  mpe of manxration csnrrinrr rr=3mti&g cclh. we,..' 
analyzed =andudon frrsuexy of CFUChi using two d i f k m  . 

nmethcds for k ~ of rhe m r t i  v m conraining the .WR-1' ' 
cDNA into C3W ci t :  1) The q d o n  method. which amiss  of 
suspending r b  d l s  coltarcd toon after s5cmorkepy and a 3 4  ' 
sclcction in d supernatlzr~for 4 hQM), and 2) the morml 
mnsductioa which e o m h  of inooJluiDg the ccilr on d 
monohym. in tba p m of a3 rPd 56and mrovinlsupanuuut 
for 48 hours. acd f o d  that the -on fkqmcy was cqrtll in 
rn- 1 ad 2. Pon tnnspiuD ce!?s of Ut enluablc p a k m  were 
posiavc for v m r  MDR-I in the p3tie1l(t ouuplanfd wilh the 
uansduccd by *&c mrml traruduchn mcbd. w h m a  the of . 
0110 of the p a r k a  a a m p W  wi& sib cmsiucd by the s u p a s h  
mahodwere @ive for rhev- 1DR-1&Is. Thue mulo suggest 
thu'subses of C N G M  exist wtkh do oot rrconsiitc paticnu 
follovring kzzsivc chemotherapy. 
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Experimental Transplantation: Basic Biology, Regimens and Enmftment-
-

TkLXSZAVAEON OF WJTm'3LY JEUCTED ALLOGZYZC BLOOD 
C334-CELLS. W 3 m m ,  S,' 5 qz!ey,'cf .  Su' ' - I  ,* -.' 

De-m.'W e s ~ m y ;  B,WC:,lm.5 ,  Uei&&&ym. a. 
PC"-= af 

.4 L..--.A Malieme. Divisic: of Hesv~ logy  aud O w i c p .  Umverstty of 
TCbmgez. G e z ~ n y ,and Y m .  B J ~ .WA. USA. 
h allepzsk mnrpluauion. G<Si p*phcnl bled ::og%itor &Is 

(PSPCSIare :ow beins .used with kxq fmpzcy  as m rluzum for ban? 
macow z q l t , o n  (BMT). HOWC-;e:.&A-: h :one?- lbGu * ;:w: number 
Of i ~ . ~ - . : ~ e : uT-cc!h in an &;A:& PSPC allopn!it ::n;h :o a 
con\.c=c:A 3M p t  which mi@ k:3ui ipc?sed risk of seq.r?: ICWZ W o r  
chrC%c fzi-vcnw-hou diaure (GVBDl. $order 3 ?orcruirlly k:::zcc 'hc nrk of 
GVHD. =e psiciveiy seiccsd CD%- bbcd cdh using the C:;n:: S C  ric.ricc 
(c:i!Pr~. k = i .  WA) which was shvm to d u  in r 1-3 log Le.:::an d f d b  
(Bclg: . '  ::11.. Blood 80: 1421. 1%). He%, we .-a on rhe ~%-s~luuulonof 
CD3" PSXs !:an U alloge~eicscbli-.J domm in tuieau witb SICS .+MLin= 131 
as %e!! rt := ;%:?a with high-risk or s $ s d  rcue !ynphoblase: :i'&z.ia [n=31. 
T?I: age oi  rhc ;ndun popckm was 42 .vcm (2S-5;). R: Canon were 
HL+~zxz~i.;? 13 cues, whik 2 rwr hrd 1 atxisea m i s s .  All Qnon 
=%.;red G-CSF $Ye&: 212 rpp 1.c) for .qo 7 days 5: zabilion of 
~ 9a Z S ! ~~ of.3.3 (w3.9 g*-e.q ~ o o n n c da ::tie a r t n c i  
&a of TSPC for w b q u m  sd- of C D W  c&. W s c  ~f ~Nuificica 
yie!d ak:C33' all squmiw S p d c s  ; c ~ a i duw;,UYCf ?3Xin addition 
lo CD% PB alk (pcup A). E e  rrarinr+g 10 puieau w:: tnmplsrwd . 
wiQ CDZL' keaed CCLonly (goup8). A meCirn d 3.Sx10' C3U' ctllukg 
( m e  2.5d.9and 3.6~10CWI' csW4 ( w e  32-63vcr: :.-rmplrmrd in 
grny -4 9. .~pecivety. The yidd d C D W  ce!h a&r CDU' ::S re!onion wrr 
45% (2-61; rirh a purity of 16%( , w e  51-83. fhc Dumki a i  CD3' ccUt 
t 1 1 p s J ~T=165xI(rIkp ( ~ pW.U) ia group A. ud O.ZIs!OVkg (nngc 
O.34.3S ia imp 8. Condicioaiq &re4 of BuCy or TBL'Cg. Cyc!osporin A 
(CS.4) a% M i X  were f*m Ibr GYWD p@yluir  in 12 puicrrrr. =Me 3 pu*nu 
recsed CSA xly. Tim to mnmpiul recovay > 0.5~10%w u  la 3 y s  ( ~ f c13-
19) in A. ad 11.1 days (range 10-;9 h g m p  0. fimt to pk!n mntlluioa 
inCe&zq: > 3.WOId ocnued tl tay 16 (12-29) ingraq A. &2.l~19 (15-24) 
in g m p  8. SJJnn hiIw vaa obtc-mi. Om pad- develop& !asliafcaiow 
com$iacics n day t 3 .  In prrieau -planred virh CD3J' u!c-.*,ctth rloac 
( g m ?  B!. r e  wly &served @e 0-U icse GVHD. while 313 pact% vcued with 
u r w ! e ~ * ~P9?C A) dm- p& UI-N GYHD. I of k a  
s u b s ~ . t d yed u dry +Zud + 124 .mpam!y. At r rnedirnf?!!wup of 240 
days (21-3?3.3q i c m  arc di*tadueil. T h e  dsu suggest thrt p i f v e l y  s e l d  
zllopd P9 C D W  ce!t irPduEe a rqmd d n d i a  CT,- of \kn%~piair 
wirh a p=SiSy *od k i d u r e  rad w e e  of GVHD. 
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Ifimunodeficiency and HN bfection. 

htOBILZ.+;lON OF PC,?.!?IiEX\L BLOOD PMCESl fOR CELLS 
L S I X  G-CS? I N  HIV-I  I>?'?EfTrD PE-YOXS. W.:Jtm+ 

,* t' a:v-.-.= $.. L c*ir.."<h . q r..,.~...... 
LlfP': C.r; af Hope Naricnal SleCical Center. D w r  C.4 and '2och;
M~leczisr$stems. Somefville NJ. 

C-CSZ-fased rnobiiizaxion o f  pe:i~heA blood pmgnitor ;:lls IPBPC) has 
best u s i r t d  with m i c r r c  rcduc:ion in CD4 ;:I1 iouno in ~ c m a ldonon 
(XI. bi:iin3 n d ,BZvrr in press. !996). The purpose o f  this mdy wai a, 
determine the safecy and eik:ivness o f  gmuioqe-colony nimulacing 
facmr (GCS3 for mobiiiutlon oi?SPC in HIV.; iniec:cd p m ~ .Scvm 
HIV-1 it.k:5 Semns with .?J0 CD4 ce!!? and 30 evidnce aiAIDS were 
mated-~ichG-CSF for 5 days (10 r+kgiay). Six:em horn  a k r  the i c w i i  
dose of G-CSF. mononuc!= :e!b (SISC) hamad +:ring a 12 L 
a p h m : j  using a Fsnwdl CS-5OCO cell separator. and CD32-ceils were 
enriche: xsa3 an CepnteS SC Sten Cell Collr,ion System !CcllPrn Inc. 
Bothell 'C.4). C l i n i d  s U U  CD.) aunn. p1urr.s HIV RL'A using RT-PCR 
(Rock! .  xi XIV-l infecdvicy suqs of ?isms x d  >h'C we= monitored 
for 6 ccE:.i. Six subjezr c~ rn~ iez? .the aphereds aithou: sigriifis~nl 
problem. u?d one failed to ccrnpie:e rh: wheresis :i inadquato 
venous =:::a. During the 4 d a y  o i  G-CSFm a a e n r  here :usa p r g  t 
mobilir=;s o f  coral leukoc:tes wxh a ;ak \VBC range o f  2-61 x 10 fZ 
and peri. C3j.1- pcrcmc or' S I X  of  0.2-23%. bcrh ac r median rime o f  4 
days pos:.5-CSE. pla aphemis qrcducs yielded a m a  3.6 x 10' SNOItg
( m g t  23-5.7 x 10 )'kg ). CD%- :dl se!ection via!ded a mezn 2.8 x 10 
eellsikg rmp 1.1-5.4 x IO'.~~). BFU-E and C C - G M  were within nona l  
limits. 5tz CFU-GEMM were rcduc.4 Baseline CD4 souno (man = 450) 
wen rei:& a meanof 32?5 at one month post-apncmis (p -0.015) and 
m d  ro k e l s  not slpnificjntly diffemt from baseline a&? 2 mondu 
Then u u  ur increase in mem p b HIV-I RXA Iewb Fmm buetine 
6 3  10 m c t z e  copies p a  ml (gclml) ta a p a k  of 12.600 :ml u 4 days 
G C S f  !p 0.1). At 3 months md 6 m a a h  a L r  G C ~ ,the plasma % 
RNA d e = d  to a mean o f  4.000 gdml y d  1.600 p'ml. mjcctivelv (p
9 - 5 5 ) .  Lezk~y teand plasma infestivity uu>-swcio positive for HIV-I 
before Y.C rhr apheruis in ail sub;lea and dwzased h i n o  the time of 
ceil mobiiic!on. Them were no chrnga in c!inicJ status o i  the subjcco 
during 6, f month period o f  obsemrion. PSPC can be mobilized fmm 
HfV-I i n k e d  persons usins G-CSF. and hnetiond CDjJ- cdls un be 
tificimd? se!~od.  C W  counu am o~nr ic t t l yde t r r t t d  following 
a p h m i s  ~ ickoutsignifiunt incruse in plasma KIV RVA l e d s  or change 
in c l in iu i  S7FU. 
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Clinical Gene Therapy 
-

H q e  GGui Cw~ter. Ow.. '3. 
Long : a n  bono m n o w  cultures established fmrn CD34+ cmlls 

isokrv, frcm cord blood rrr 3one marrow of HIV-1 noqarive a n o n  
trans~:32 w~tkseveral rr!r=vtnl v.c,cn contaie~ngant1 nlV.1 genes 
scrcng:j melt HlV-1 repliu::on ai!w :hallens9 ir~th tho nacaanage 
*pic :I: i:3 HI\r:;l JR-FL To aefers.na me frasiflrii 01 gene nrnpy 
for AICS n ~ndii~dwlaaha*{ i n t e e  with HIV-;, G-CSr' mcb~liad 
poffiktru 'shad CDSJ- o l l s  rmro isolated :rcm HIV-1 mimad 
indivorrr. and tmnlrlucas wsh relmvtd vec:r,n contun~qthrn 
Ciffer~r.: inll HlV-genes: An RNA tosay vetor c v ~ r r x s r o s ~  the 
rev b:n=-; tomain ot tho .Jav firsoenme E i r ~ r m .  L-RRE=neo.a 
aoutit -3amerhrad ribezymo vozor !aqotes :::a the tat md rev 
transcr:: i - v f l A 7 - n n .  md a veor  :antainms :he InnsSmnant 
mutac: ::#MI0 in tho cons:ruct L.M?O-SN. As a control. r vwor 
media!:?; mly noomyein mrismee. LV. was us&. Alter !hm &ys 
of tnr&--%on on albgenric sWnu in 3te pmnma ot SCF. IL.8 8nd 
IL-3. tkr %lures wore G4:l srtrcaa. md c !m~adA h  HW-1 JR-
FLmd a :*uy HlV-1 isdata. 
Rerub: Csmpurd to me cantd. tho L-RREnr?. L-P,'TAT.nn, ud 
L.MlCI.J?; !rans&zod cunwrs disiayod up lo 1CCG loid inniikion d 
HI1/-1 rsr:icaP'onattor chUongo w i h  HlV.1 JR-R m d  a primuy HIV-1 
irol8to. 75s prelirniracy stud!! suf~rrattut set! HlV-gmrs an be 
infrodr;cm!No C03& calk horn in&&& aha* ~ n f a e emth HlV-
1, and r=n@y inlubit HIV-I replicraon in p l ~ m ~ ~  monccps dorived 
trom C f  %- progenitors. As tho pnunce d bon8 nunw srwnr 
durinq :c:rouid tfanrduc:ion mnhMsor gono mnsfrr into CO34-
cells. a?:: !ong term engnkaorn in recipients of :ransduclb C03& 
cdb. ua waluatod dl8 fe~li3difyof using mom!mm HlV-1 m-
indiiieca3 to support tnns5ucjon ot CO34- calls. A coq8nron 
behew. >a growth ratas of cunwed -ma from illV-1 n q m o  and 
HIV-1 c:12iva down showrd ~ a i iaontical ;miiferatr~r ~ a a t y .  
a d  gwo :ransfor into C01& coib frcm HlV-1 nogativo a d  HIV-1 
posh@:mom waa rupponrp a@iy woU by n r o m  from HlV-1 
neptlve and HlV-1 pa&+!@ indwi&&. 
ConcWsns: In all. these data suppon Ike feas~biiity of -lying 
refmini - m&ed tnwudon of CSU* cdb !mm i!lV-1 afecled 
in&i&As for gone thmpy. 

"AmericanSociety of Hematology Thirty-Eighth AnnualMeeting", December 6-1 0, 
1996 Orlando FL - Blood,Vol88, No.10, Supplement 1, pg. 487a 



Clinical Results: Autologous Transplantzion 

"American Society of Hematology Thirty-Eighth Annual Meeting", December 6-10, 
1996 Orlando FL - Blood, Vol8S, No. 10, Supplement 1, pg. 281b 




Clinical Results: Autoio~ousTransplanrarion 
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