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Blood Donor Leukocyte
Reduction Filters as a
Source of Human B
Lymphocytes

Biglechnigues 31:464-406 (September 2001}

Human lymphocytes are widely
used in biomedical research. Qur Iabo-
ratory collects human B cells to study
B cell immunoglobulin gene repertoire
usage or to generate human B cell hy-

bridomas. The ahsolute amount of

CD19+ B cells in healthy adults is ap-
proximately 3 x I05/mL bload (1)
However, the average yield of CD19+ B
cells generated by the separation of pe-
ripheral blood mononuclear cells
{PBMC) from whole blood by density
gradient centrifugation and subsequent
immunomagnetic isolation i 4-6 X
10%ml. blood. Many experiments re-
quire the use of 40 x 106 B cells that
would require from 700 to 1000 mL pe-
ripheral blood from healthy adults. Fre-
quent large blood donations from vol-
unteers are difficult to obtain on a
regular basis and are costly. Here, we
describe a procedure using a simple, in-
expensive, and readily available source
for the peneration of large quantities of
human lymphocytes by back-flushing
leukocyte reduction filters from Ameri-
can Red Cross blood donations.
Disposabie leukocyte reduction fil-
ters are used daily by the Red Cross to
prepare leukocyte-poor red blood celi
ransfusion onits. The Red Cross in
Nashville, TN, provides us with used
RCMI Leukocyte Reduction Filters
(PALL, Birmingham, AL, USA) for a
minor fee Each filter is used for
prestorage leakorednstion of red cells
from peripheral blood donations of 500
mi.average volune by overnight appli-
cation using pravity flow. After use, the
tubing to and from the filter is crimped
and sealed, and the excess tubing is cut
to remove the in-line filter. Crimped fil-
ters are stored for less then 8 h at 4°C
before tranzport to our laboratory, We
use a 30-mL syringe flled three times
with PBS conteining 5 mM EDTA to
back-flush the filters (Figure 1), col-
lecting approximately 80 ml. blood cell
suspension from each flter. We subse-
quently sepatate PBMC by overlaying
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15 ml. 1.078 density lymphocyte sepa-
ration medium (Cellgro®; Mediatech,
Herndon, VA, USA) with 40 mL PBS-
EDTA cell suspension in each of two

50-mL conicai tubes, followed by cen-
trifupation at 450 g for 35 min at room
temperature. Collection of the interface
yields on average 1.5 x 108 PBMC

ek
Figure 1. Back-flushing the leukocyte reduction filter, using n 30-mL syringe filled with PBS con-
talning 8 mM EDTA.
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Tigure 2. Flow cytometric analysls of magnetically selected putative CD19+ B eells from o lenkor
cytereduction filter (A and B) or from fresh human blood (€ and D), Lymphocytes from a levkoeyte
reduction filter (A) or from fresh biood (C} were pated by forward and side light sentter, then gated colls
wese amnlyzed for CD-19 PE (RD1) Duorescence, As shown by os overlny histogram (B and D), CDi9*
B cells were identified by increased CD-19 PE (RD1) fluorescence {black), compared to unsteined B
eells (open) o1 B eells stained with on isotype-matched control reagent (pray). For each sample, 25660
events were collected. 99.4% of gated lymphocyles from the levkocyte reducsion filter (B) and 99 5% of
gated lymphocyltes from fresh kumen blood (1)) were considered CTH 19+,
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from each filter (range 0.5 10 1.9 x 108
of nine filters tested) Separation of
PBMC wilh paramagnetic beads conju-
gated with anti-CD 19 monocionai anti-
bodies (Dynabeads®; Dynal, Lake Suc-
cess, NY, USA) results in an avernge
yield of 8.5 x 106 putative CD19+ B
cells [rorn each filter (range 2 to 27 x
108 of 50 filters tested). Virtually ail of
the selected cells (>99%) appeared to
be viable by trypan blue dye exclusion.
We performed flow cytometry analysis
of the cells with a FACS:arPlus® flow
cytometer and Cellguest® software
(Becton Dickinsen, Franklin Lakes, N7,
USA). Analysis by forward and side
scatter parameters (Figure 2A) suggest-
ed that the quality of filter-derived B
cells was similar to cells isolated by the
same technique from fresh human
blood (Figure 2C). Cells that were iso-
lated from either a filter or fresh homan
blood using CI)-19-specific Dynabeads
were labsled with anti-CD-19 PE
(Cyto-stat®/Coulter Clone® B4-RDI;
Coulter, Miami, FL., USA). Flow cy-
tometry analysis showed that greater
than 99% of gated lymphocytes from a
filter or from fresh human blood were
CD19%, using parameters established
by comparison with unstained controls
or cells stined with an isotype-
matched control reagent (Cyto-stat/
Coulter Cloae MsIgG1-RD1) (Figure
2,Band D).

Universa! precautions are always in-
dicated when using blood derived from
human volunteers. However, our
method aliows an added measure of
safety because the Red Cross pre-
screens blood donors by interview for
risk factors for common blood-borne
patitogens. Furthermore, the Red Cross
performs specific testing for hepatitis
B, hepatitis C, ard human immunodefi-
ciency virus infection on blood from
which cells can be derived. The Red
Cross makes available to vs the results
of adventitious agent testing the day
following collection. The donor’s iden-
tity is protected because patient-specif-
ic identifiers are never released to the
research laboratory.

In summary, using blood douor
leukocyte reduction filters with a sim-
ple back-Aush manipulation provides a
safe, inexpensive, and readily available
source for lazge aumbers of human
Iymphocytes
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Improved Efficiency and
Reliability of RT-PCR
Using Tag-Extended RT
Primers and Temperature
Gradient PCR

BicTechniques 31:466-472 (September 2001}

In RT-PCR on prokaryotic RNA, an
often-encountered problem is the cont-
amination of RNA with chromosomal
DNA, which generates false-positive
reaction prodoets. Over the past
decade, a number of methods has been
developed to improve the reliability of
RT-PCR. In some of the methods, DNA

is degraded by an RNage-free DNase.
However, extensive DNase freatmen! at
relatively high temperatures leads to
the loss of mRNA, and thus a lower
specificity and sensitivity of the analy-
sis {2,6). In other methods, DNase
treatment can be omitted because of the
generation of different denaturation
temperatures of the dsSRNA/DNA hy-
brid as compared to dsDNA (1) or the
development of primers that display
differential annealing behavior during
RT and the subsequent PCR (4,5,7,10).
Shuldiner et al. (10) desciibe the devel-
opment of primers that generate 5'-
tagged cDNA during RT that is subse-
quently used as a specific template
during PCR. Because the sequence of
this 5" tag is not preseat in chromoso-
mal DNA, no DNA-derived product is
amplified during PCR. Koo et al. (7)
describe the development of a primer
containing mismatched bases. Conse-
quently, this primer can only anneal at
relatively Jow temperatures, similar to
those applied during RT. Subsequent
PCR involves higher apnealing temper-
atures, which prevent the primer from
annealing to the chromosomal DNA
because of its mismatched base pairs.
The convenient application of both
methods is impaired by the develop-
ment of long primers (47 bp) (10)
and/or by the laborious optimization of
the experimental conditions. Piimers
often need to be optimized and resyn-
thesized several times, and annesling
temperatures need to be optimized in
many successive PCR runs. Another
drawback of these methods is the in-
creased amount of false-positive reac-
tion products when increasing concen-
traticns of contaminating chromosomat
DNA are present in the RNA samples.
Therefore, the reproducibility of RT-
PCR results is aiso limited when differ-
ent batches of RNA isolates are used
Here, we describe the application of
temperature gradient PCR to improve
the efficiency and reliability of an RT-
PCR method using tap-extended
primers. The methodology isa valuable
extension to the previously described
method. The use of temperature gradi-
ent PCR makes it possible to visualize
the functionality of the primers in si-
multaneously performed PCR amplifi-
cations with increasing annealing tem-
peratures and thns guarastees that
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