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Abstract

Many blood banks now use whole blood inline filtration to produce leukocyte-depleted blood products. As a result, a
common source of large numbers of human dendritic cells {DC) for research purposes, namely standard buffy coats, has
been lost. Therefore, we have adapted ouy conventional method for growing DC from CD14* precursors in order to make
use of these filter units. A dextran solution containing humar serum albumin was used to flush back the filiers. After
pelleting, mononuclear cells were obtained by standard density gradient centrifugation (Lymphoprep™) To eliminate T
cells, we used rosetting with sheep red biood cells. In addition to the classical PBMC, the cell population obtained after
Lymphoprep™ centrifugation was found to contain high numbers of CDI14” granulocytes which could be depleted by
separation on an additional Percoll gradient.

At this stage, FACS analysis revealed a cell population that esembled the CD14* monocyte-enriched population,
obtained from traditional buffy coat preparations after Lymphoprep™ centrifugation and T cel} elimination. Culture of the
cells and the induction of maturation was identical to the previously described procedures, except that the culture time was
reduced from 7 to 5 days and the maturation time from 3 to 2 days. Analyses of the major molecules indicative of DC
maturation (CD83, CDB6, CD208/DC-LAMP) and functional analyses of the T celi-stimulatory capacity of the DC
population {using the MLR assay with normal peripheral T cells and naive T cells) revealed no major differences from buffy
coat-derived DC preparations © 2001 Elsevier Science B V. All rights reserved
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where they reside in order to monitor their swround-
ings for antigen. At this stage, we refer to the cells as
immature DC. These cells are very effective in cap-
turing and processing antigen, but only when further
immunostimulatory (ie., inflammatory) signals have
reached the DC do they leave the periphery to
migrate into the secondary lymphoid organs. This
migration is accompanted by further differentiation
with morphological and functional changes, eading
to the mature DC. This cell is now a very potent
stimulator of T cells. In the T cell areas of lymph
nodes and spleen, DC select the antigen-specific T
cells for activation arnd initiation of cellular immune
responses (Banchereau et al., 2000; Banchereau and
Steinman, 1998: Bell et al., 1999; Steinman et al,,
1999) Both stages of DC maturation are charac-
terised by the expression of different surface and
intraceliular molecules, and these may be used to
monitor the maturation stage of DC. Matwe DC
express CD83 and enhanced levels of CD86 and lose
D115 expression when compared to immature DC
(Bender et al, 1996; Romani et al., 1996). Further-
more, a lysosome-associated membrane glycoprotein
(CD208 /DC—LAMP) has been described as a new,
selective marker for terminal DC maturation (De
Saint-Vis et al., 1998).

Many features of DC function and maturation
were elucidated when methods became available to
grow DC from precursors to both stages of matura-
tion. These precursors are either dividing CD347
progenitors, which are very rare in peripheral blood
(Caux et al., 1992), or CD14* noa-dividing precur-
sors {ie., monocytes) which are grown in GM-CSF
and IL-4 for 57 days to generate immature DC
(Romani et al, 1994: Sallusto and Lanzavecchia,
1994) Further stimuli, such as monoccyte-condi-
tioned medium (Bender et al., 1996; Romani et al.,
1996), defined cytokine cocktails (Jonuleit et ai,
1997), TNFa + PGE2 (Rieser et al, 1997), LPS or
double-stranded DNA (Cella et al., 1999), are needed
to induce further differentiation or terminal matura-
tion of DC to the T cell stimulatory stage. We have
mainly used the former approaches to generate ma-
ture DC for research purposes and bhave used stan-
dard buffy coats from the local blood bank as a
source when large numbers of DC have been needed.

When our local blood bank introduced whole
blood inline filtration as a standard procedure, we

were obliged to adapt the initial processing of biood,
in order to ensure a similar cell population to that
obtained from standard buffy coats, for use as pro-
genitors in the generation of DC (this applied only to
DC for research purposes; DC for in vivo clinical
use are best generated from leukapheresis products;
Schuler-Thurner et al., 2000; Thurner et al, 1999).
Leukocyte depletion of all blood products was totally
implemented in Canada, Switzerland, UK and Ire-
land in 1999. It is presently being introduced in
Austria, and will become a standard procedure
worldwide (Expert Panel on Blood Transfusion and
Immunohematology, 2000). Due to the superior qual-
ity of blood products obtained by the use of leuko-
cyte removal filters (Bowden et al., 1995; Pamphilon
et al, 1999; Rapaille et al, 1997; Riggest et al,
1997), it is likely that buffy coats, which were often
obtained as a by-product and discarded, will soon be
no longer available for the research community.

2. Materials and methods
2.1. Media and reagents

The following culture mediz were used: RPMI-
1640 (PAA Laboratories, Linz, Austria, or Biologi-
cal Industries, Kibbutz Beit Haemek, Israel), supple-
mented with 50 pg/ml of gentamycin, 10% FCS
(Biological Industries or Seromed Biochrom, Berlin,
Germany); Medium 199 (Gibco BRI, Gaithersburg,
MD). Hurman GM-CSF (Leukomax ™, specific activ-
ity 1.1 X 10% U/mg) was purchased from Novartis,
Basel, Switzerland; human IL-4 was used in the form
of a culture supernatant (5% v/v) of a IL-4 trans-
fected cell line (I1.-4-62 cells, kindly provided by A.
Lanzavecchia, Basel, CH); hurman TNFwx was a gen-
erous gift of Dr. GR. Adolf (Bender, Vienna, Aus-
tria; specific activity 6 X 10’ U/mg);, human IL-1p
(specific activity 1 X 107 U/mg) and IL-6 (specific
activity I X 107 U/mg) were from PeproTech, Lon-
don, UK; prostaglandin E2 (Prostin E™) was ob-
tained from Pharmacia-Upjohn, Uppsala, Sweden.

2.2, Filter units

Leukocyte removai filter units {Cat. No. WBF2Z,
Pail-Gelman, Ann Arbor, MD), as used by our local
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Fig 1. Leukocyle removal filter A leukocyte removal filler is shown as supplied

{A)} The positioning of the syringe is indicated in panel B

blood bank to prepare plasma for clinical use, were
the source of leukocytes. During a standard proce-

a5

m the local blood bank and mounted for back flushing

through one filter unit, which was then discarded.
We collected these filter units for removal of the

dure, 450 ml+ 10% of whole blood were passed leukocytes.

Table 1

Monoclonal antibodies used for phenotypic aralysis by flow cytometry

Specificity Clone /name Ig class Source
HLA-DR-FITC 1.243 mouse IgG2a BDIS®

HLA-DR-PE 1243 mouse [g(2a BDRIS®

CDia OKT-6 mouse Igli ATCCP

cp3 SK7 mouse 1gG1 BDS®

CDi4 MGPe mouse 1gG2b BDIS®

D19 4G7 mouse 1gG] BRIS®

CD43RA HI100 mouse 1gG2b BB-Pharmingen®
CD45R0O UCHL1 mouse 1gG2z BD-Pharmingen®
CD56 MY3i rmouse 1pGl BDIS®

Chbeow 88H7 mouse IgM Tmmunotech /Coulter"
CBED L3074 mouse 1gG1 BB-Pharmingen®
Cbg3 HB-152 mouse IgG2b Immunotech/Couller?
CDh86 IT22 mouse igG2b BD-Pharmingen®
CD115 /c-fms Ab-} rat IgGl Oncogene®
CDh208/DC-LAMP 104 G4 mouse igG1 Immunotech /Coulter?

*Beclon~Dickinson Immunocytometry Systems, Mountain View, CA.

®American Type Culiere Collection, Manassas, VA
“BD-PharMingen, San Diego, CA
dImmunmech/CouIlcr/Beckmnn, Fulferton, CA.
*Oncogene Science, Cambridge, MA
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Fig 2. FACS amlyses of PBMC populations PBMC populations, as obtained afler back-flushing a leukocyte removal filter (A) or by
processing a standard buffy coat preparation (B), are shown The cell populations are labelled M (monocytes), L. {lymphocytes) and G
(gramtfocytes) The additional cell population appearing on the side scatier /forward scatler plot in the top panel in A (G) is a CD14* jow
granulocyte population, as identified by staining with CD65w. Histograms show staining of ungated populations Dotted line indicates
staining by isofype-matched imeievant control antibodies
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2 3. Elution of blood cells by back-flushing of filter
units

Filter units obtained from the local blood bank
were wiped with an ethanol-soaked tissue paper. Ail
further steps were performed on a clean bench. The
dextran solution used to flush back the filter units
was that recommended by the manufacturer of the
units, namely: 9% dextran, MW 70000 (Cat. 31390
Fluka, Buchs, Switzerland), 2.5% saccharose (Cat.
No, 7651, Merck, Darmstadt, Germany), 3% human
serum albumin (albumin “SRK” 20%, Cat. No. 2-
00203, Biochemie, Vienna, Austria) in phosphate-
buffered saline.

On the plastic housing of the filier units, an arow
indicated the direction of blood flow during plasma
preparation. Using 150 ml of the above-described
dextran solution in 20-ml! portions and a sterile 20-m!
syringe, we flushed the filter units in the opposite
direction. To achieve this, the outlet tubing was cut
off before the bypass connection at the position
indicated in Fig. 1A. The syringe was connected via
a two-way valve to the filter unit (Fig. 1B). The
solution was initially applied slowly to allow the
whole unit to be filled with dexiran solution. Once
this was achieved, the back flush solution was intro-
duced at about 20 ml/min and collected in a tissue
culture bottle. An additional 150-ml volume of PBS
was applied to the filier unit, collected in the same
tissue culture bottle and mixed, in order to prevent
the high dextran concentration from damaging the
cells. For unknown reasons, from about 10% of the
filter units, we were only able to isolate damaged
cells. Therefore, we developed a simple test to detect
and discard these filter units as early as possible: 12
ml of the cell suspension obtained after back-flush-
ing with the dextran solution (prior to the additional
back flush with PBS) were transferred to a 15-ml
Falcon tube and spun at 300 X g for 15 min at 4°C,
Only those flush-back cells yielding clear super-
natants were processed further. When red super-
natants (i.e., lysed erythrocytes) were obtained, the
cells were discarded.

2.4 Processing of back-flushed blood cells to obtain
lymphocyte-depleted PEMC

To reduce the volume and thereby the number of
Lymphoprep™ gradients needed to further process
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Fig 3 FACS analyses of granulocyie-depleted PBMC from
leukocyte removal filter. Granulocytes were depleted by a Percoll
gradient; the remaining cell population (recovered between frac-
tions 2 and 3 of the Percoll gradient) resembled the fymphocyte-
depleted PBMC, as obtained from standard buffy coats A small
population of granulocytes {G) was still visible on the dot plot
{top panel). The histograms show the staining of ungated popula-
tions The dotted jine indicates staining by isotype-matched irrele-
vant control antibodies.
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blood cells, 100 ml of the collected dextran/PBS
mixture containing blocd cells were spun in two
50-m! Falcon tubes at 300 X g for 20 min at 4°C.
The supernatant was discarded and the cell pellets
were resuspended with the remaining 200-ml blood
cell suspension in dexttan/PBS solution. This cell
suspension was then subjected to gradient centrifuga-
tion by overlaying 25-30-ml volumes on 10 ml
Lymphoprep™ (1.077 g/ml, Nycomed Pharma,
Oslo, Norway) and spianing at 400 X g for 30 min
at RT as recommended by the manufacturer. The
PBMC were coliected from the interface and washed
twice with PBS by resuspending and spinning at
300 X g for 8 min at 4°C. At this point, samples are
taken for further analyses. After counting, PBMC
were subjected to rosetting with a 5% solution of
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neuraminidase-treated (0.01 U/ml, 1 h, 37°C) sheep
red blood celis by incubation for 1 h on ice, followed
by another Lymphoprep™ centrifugation to remove
rosetted T cells and NK cells from the PBMC popu-
lation.

The remaining cell population containing mono-
cytes, B cells and granulocytes was washed t{wice in
PBS, and further processed on a Percoll gradient to
remove the granulocytes; 2-3 X 107 cells were re-
suspended in 1.8 ml Medium 199 (Cat. No. 31153-
026, Gibco BRL, Life Technology, Paisley, Scot-
Jand) and mixed with 3.2 ml isotonic Percoll stock
solution [10 ml 10 X Medium 199 (Cat. No. 21183-
025, Gibco BRL), 2 m] 1 M HEPES-buffer (CatNo.
L1613, Seromed, Biochrom), 90 m! Percoll {Cat. No.
17-0891-01 Pharmacia) pH 7.2-7 4] to produce Per-
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1\\‘ JA\\ |
: o L

Fig 4. Comparative FACS analyses of immature (A} and mature (B} DC derived from iymphocyte- and granulocyte-depleted PBMC from
leukocyte removal filters. Expression of CD115 was lost during maturation, while CD80, CD83 and CDB6 expression levels were enhanced
The histograms show staining of gated populations. as depicted in the light scatter plots (top panels) The dotted Hne indicates staining by

isctype-maiched irrelevant control antibodies
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coil fraction 1, with a density of 1.080. Each 5-ml
Percoll fraction was transferred into a 15-ml
polystyrene conical tube (Cat. No. 35-2095, Falcon,
Becton-Dickinson Labware, Meylan, France) and
overlaid with 5 ml Percoll gradient fraction 2 (245
ml Medium 199, 255 ml Percoll stock solution,
density: 1.064) This was again overlaid with 3 ml
fraction 3 Percoll gradient solution (Medium 199,
density: 1.004). The gradient was spun at 1000 X g
for 20 min at RT. From two interphases appearing
after centrifugation, the upper one between fractions
2 and 3 was collected, washed twice with PBS and
cultured to produce DC.

2.5, Culture technique

Monocyte-enriched PBMC were cultured essen-
tially as described (Bender et ai., 1996; Romani et

al, 1994, 1996). Briefly, 2 X 10® cells/well were
plated in six-well tissue culture plates, in 3 ml of
complete culture mediurm containing 800 U /ml GM-
CSF and 1000 U/ml -4, Culture medium was
renewed every other day by removing 1 mi of the
medinm and adding back 1.5 ml of fresh medium
containing 1600 U/ml GM-CSF and 1000 U/ml
IL-4. On day 5, non-adherent cells were harvested
and analysed, or fed again in the six-well plates for a
further culture period of 2 or 3 days, in the presence
or absence of 1.5 ml/well of monocyte-conditioned
medium (Bender et al., 1996; Romani et al., 1996)
supplemented with TNFa and PGE2, or a defined
cytokine cocktail as described by Jonuleit et al
(1997), consisting of TNFe (10 ng/mi), IE-18 (2
ng/ml), IL-6 (1000 U/ml) and PGE2 (1 pg/ml) as
maturation stimuli.
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26. Flow cytometry and immunocytochemistry

Specimens were analyzed on a FACScalibur in-
strument using CeliQuest software (BD Immunocy-
tometry Systems, San Jose, CA). The primary anti-
bodies used are listed in Table 1. The intracellular
antigen DC-LAMP/CD208 (De Saint-Vis et al,
1998) was visualized on acetone-fixed cytospin
preparations using a biotinylated anti-mouse Ig
(Amersham-Pharmacia; Amersham, UK) followed by
Texas red-conjugated streptavidin (Amersham). Af-
ter blocking of residual binding sites with an excess
of mouse gamma globulin (100 pg/ml), DC were
counterstained with an FITC-conjugated anti-HLA-
DR mAb (clone 1L243; BD Immunocytometry Sys-
tems).

2.7. Mixed leukocyte reaction

Graded doses of DC derived from monocytes,
isolated either from leukocyte removal filters or di-
rectly from blood {1 X 104, 3 X 10%, 1 X 10%, 3 X
107, 1% 10, were cocultured with 2 X 10° alio-
geneic bulk peripheral blood T cells or with naive
CD45RA™ T cells [6 days, proliferation measured by
*H thymidine incorporation at 4 pCi-148 kBq/ml
of [PHITdR (specific activity 247.9 GBq/mmol = 6.7
Ci/mmol; New England Nuclear, Boston, MA) over
the last 16 h] in flat-bottom 96-well microtiter plates

(#3072; Falcon Labware, Oxnard, CA) in 200 p] of
culture medium.

T cells were isolated from the rosettes that had
formed with neuraminidase-treated sheep red blood
cells during the monocyte isolation procedure (see
above) by lysing the sheep red blood cells with
ammonium chloride as described {Romani et al,
1997). CD45RA™ naive T cells were enriched from
this population using negative selection by panning
with antibodies against CD8, CD14, CD16, CD19,
CD45RO and CD356. FACS staining with anti
CD45RA of the enriched population revealed an
average of 80% positive cells.

3. Results
3.1. PBMC flushed from filter units

When we first attempied to elute blood cells from
filter units, we processed them in the same way as
bleed cells in standard buffy coat preparations: Lym-
phoprep™ centrifugation followed by adherence to
tissue cuiture dishes, to enrich for CD14* mono-
cytes. Monocytes from filters, however, did not ad-
here as well as monocytes isolated from standard
buffy coat preparations. Moreover, FACS analyses
revealed an additional cell population. As shown in
Fig. 2A, an additional CD14* population was pre-

Fig 5. Expression of DC-LAMP /CD208 on immature and mature filler-derived DC. Cells were cultured in the presence of GM-CSF and

IL-4 for 5 days (mmature DC), followed by another 2 days in the presence of monocyte-conditioned medium as a maturation stimulus
(mature DC) Fiuorescence panels show double-labeling for DC-LAMP and HLA-DR Note that no DC-LAMP-positive cells can be found
in the popuiation of immature DC (left panel); only diffuse intraceliufar staining for HLA-DR is evident In contrast, mature DC (right
panef} have strongly upregulated DC-LAMP {perinuciear fluorescent spot) in virtually all HLA-DR-positive cells The staining pattern for
HLA-DR (peripherai fluorescent rim) is typical for mature DC Magnification: 400 X
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sent in comparison with PBMC obtained from buffy
coat preparations (Fig. 2B). This cell population was
identified as granulocytes by staining with anti-
CDa5w antibodies.

3.2. PBMC after initial processing

To remove lymphocytes, we incubated the PBMC
with neuraminidase-treated sheep red blood cells
which form rosettes with T cells and NK cells. These
rosettes were then sepatated from single cells by
Lymphoprep™ centrifugation. To eliminate the addi-
tional cell population consisting of granulocytes, we
used an additional Percoll gradient Fig. 3 shows
FACS analyses performed with the cell population
recovered between fractions 2 and 3 of the Percoll
gradient. According to the surface markers used to
define the PBMC, the population was identical to the
lymphocyte-depleted PBMC poputation isolated from
buify coats.

3.3. DC afier 7 days of culture with and without
maturation stimuli added during the last 2 days

Initial experiments using the original time sched-
ule, i.e., 7 days of differentiation culture folowed by
another 3 days of maturation culture in the presence
of maturation stimuli, such as monocyte-conditioned
media (Bender et al , 1996; Romani et al., 1996) ora
cytokine cocktail (Jonuleit et al., 1997), showed that
the population of immature DC was not homoge-
neous with regards to the degree of immaturity:
some mature DC consistently “contaminated” the
cultures. Therefore, the initial culture period was
shortened. After 5 days of culture in the presence of
GM-CSF and IL-4, the non-adherent cell population
was harvested and analysed by flow cytometry. It
should be noted that very few cells adhered to the
bottom of the wells by days 5-7.

Flow cytometry showed that the cell population
on day 5 displayed the typical marker profile of
immature DC (Fig. 4A): CDla*, CD3™, CD14",
CD80~, CD86~, CD83~, CDi9~, CD115%,
CD65w™, HLA-DR™, CD45RO™, CD45RA*. This
is identical to the phenotype of DC obtained from
buffy coats after a standard 7-day culre. In con-
trast, cells that were subjected to maturation stimuli
from days 5-7 expressed markers of mature DC:
CD1a*, CD3", CD4", CD80*, CD86", CD83",

CD19~, CDI1i5~, CD65w~, HLA-DR**,
CD45RO", CD45RA™ (Fig. 4B). The intracellular
lysosome-associated membrane glycoprotein DC-
LAMP /CD208, which is exclusively expressed by
terminally mature DC (De Saint-Vis et al, 1998),
was absent from immature DC, but expressed de
novo on virtually all mature DC (Fig. 5).

3.4 Functional analyses using the allogeneic mixed
leukocyte reaction

As shown in Fig. 6, the ability to stimulate bulk T
cells (Fig. 6A), as well as naive CD45RAY T cells
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Fig 6. lmmunostimulatory function of mature and immature DC
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Yields of dendritic cells (DC) recovered from leukocyle removal filters {A) and standard buffy coat preparations {B)

(A) Filter-derived cells

(B) Buffy coat-derived cells

Experiment PBMC Mono pC DCin percent  Experiment  PBMC Mono DC DC in percent
Mono Mono
1 805 170 70 41 I 106 83 23 28
2 1200 1300 64.0 49 2 583 781 320 41
3 1250 1200 300 25 3 529 592 174 29
4 1300 550 1446 7 4 319 500 105 21
5 865 320 g0 28 5 481 962 211 22
G B85 3i0 8O 26 6 625 136.8 143 10
7 1200 1100 388 35 7 828 192.0 223 12
8 1200 400 935 24 8 417 780 121 i6
9 1000 440 106 24 9 331 252 122 42
10 215 803 140 17 10 460 1040 327 31
1062 4186 6641 2064185 296494 488+ 191 B3x53 177496 252£111%
a b c d ¢ f g h

Cell numbers are given in millions Both filters and buffy coats contained cells from a blood volume of 400-450 mi. PBMC: peripherat
blood mononuclear cells immediately after Lymphoprep™ centrifugation; Mono: monoeytes, after removal of T cells by rosetting, or
removal of T cells and grannlocytes by rosetting and Percoll gradient DC: mature dendritic cells, obtained after the culturing and maturation
period of 5-7 days. DC in percent Mono: numbers of mature dendritic cells expressed relative 1o the percentage of monocytes at the
beginning of the culture. The data in colwmns a and e differed significantly (Student’s r-test; p < 00001}, but comparisons of columns b vs

f,cvs g, and d vs h revezled no significant differences

(Fig. 6B), was acquired during the maturation period
induced by either monocyte-conditioned medium
supplemented with TNFe and PGE2, or with the
maturation cocktail consisting of IL-18, TNFa, IL-6
and PGE2. The stimulatory capacity of filter-derived
DC for T cells was comparable to that obtained with
buffy coat-derived DC.

3.5 DC yields

Table 2 shows the yields of DC obtained from
feukocyte removal filters (Table 2A) and standard
buffy coat preparations (Table 2B). The initial vol-
ume of blood was equal for both filters and buffy
coats, i.e., approximately 450 ml The absolute num-
bers of PBMC recovered from the filters (1060 +
186 % 108, range 805-1300, n = 10) were substar-
tially greater than those of PBMC from buffy coats
{490 4+ 190, range 106-828, n= 10), mainly be-
cause granulocytes were still present,

The absolute numbers of monocytes (on day 0)
and mature DC (on day 7) recovered per filter or
standard buffy coat preparation differed considerably
from donor to donor. In a series of 10 comparative
experiments, no statistically significant differences in

yield were found between filter- and buffy coat-de-
rived monocytes and DC (Table 2). Aralysis of
relative recoveries shows that the numbers of mature
DC {on day 7), in relation to the percentage of
monocytes (on day 0), was similar for filters and
buffy coats (Table 2). This suggests that the filter
procedure neither increases nor diminishes the capac-
ity of monocytes to develop into DC.

4, Discussion

To study DC biology, especiaily at the molecular
level, the peneration of large numbers of DC is
essential, For many years, most researchers have
used standard buffy coats from local blood banks as
the major source of CD14"% precursors to generate
DC. Since buffy coats are no longer available, we
have adapted the procedure to isolate PBMC popula-
tions, enriched for CD14 "% monocytes, from the cell
population trapped in the leukocyte removal filter
during the preparation of plasma.

The PBMC population, isolated by back-flushing
the filter unit followed by Lymphoprep™ centrifuga-
tion, contains an additional cell population account-
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ing for about 40% of all cells Therefore, the yields
of PBMC after the first Lymphoprep™ centrifugation
obtained from the filter units are higher than from
standard buffy coats. These additicnal cells, which
were identified as granulocytes, are usually depleted
from the PBMC population during Lymphoprep™
centrifugation. We hypothesise that, since these cells
have been exposed to substantial physical forces, the
physical properties of some of the cells may have
been changed, and as a consequence, they changed
their behaviour on the gradient. Applying an addi-
tional Percoll gradient, however, removes this cell
population and the PBMC obtained are virtually
indistingnishable from those isolated from standard
buffy coats. Once both T cells and granulocytes are
removed by rosetting and Percoll gradient separation,
respectively, the numbers before (ie., monocytes)
and after (i.e., mature DC) the culwre periods are
comparable. The yields differ considerably from
donor to donor, but the range is again comparable to
that obtained from buffy coats (Table 2). One sub-
staptial difference in the DC, generated by back-
flushing the filter units, is that both the culture
period and the maturation peried are shorter. To
obtain comparable DC populations, we cuiture the
PBMC for 5 days, allowing an additional 2 days for
maturation, as opposed to 7 days plus an additional 3
days for buffy coat-derived DC (Bender et al., 1996;
Romani et al, 1996). A similar phenomenon was
observed with DC that were cultured from PBMC
obtained from lenkapheresis products. Here, too, the
maturation period was shorter than for standard buffy
coat-derived DC (Thurner et al., 1999). The func-
tional analyses obtained using the mixed leukocyte
reaction are again comparable to those obtained with
buffy coat-derived DC.

Although this mew method to recover CDi4™
precursors from leukocyte removal filters needs an
additional step for the elimination of granulocytes,
the quality and quantity of DC obtained is acceptable
and similar to the conventional method using stan-
dard buffy coat preparation as a source. Since most
blood banks have changed, or will probably change
soon, their standard procedure for plasma preparation
to leukocyte removal filters (Expert Panel on Blood
Transfusion and Immunohematology, 2000), this
method may become a standard procedure for the
preparation of iarge numbers of DC.
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