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Abstract : Dendritic cells are strong antigen-presenting cells. Recently, antitumor
immunity therapy using dendritic cells (DC therapy) has received attention. The clinical
study of DC therapy for malignant diseases has been undertaken, and both cases of being
effective responded and tumor-specific CTL-induced have been reported. However, no
specific procedure for DC therapy has yet been established, so further detailed investigation
is necessary. To perform a clinical study of such cell therapy, the technique for detecting
and determining the cells to be used is critical. In this study, we devised a technique of
deetecting peripheral myeloid dendritic cells by three-color flow cytometry. Gates were set
for HLA-DR*/CD33*/CD14- CD16~ CD34~ cells to determine one hundred thousands
collected cells, leading to the clear identification of a cell population as being myeloid
dendritic cells. The surface characteristics of this cell population were determined to be
negative for CD3, CD19 and CD56, positive for CD2 and CD4, weakly positive for CD5,
positive for CD11a and CD11c, negative to weakly positive for CD11b, negative for CDl1a,
CD80 and CD83, and positive for CD86. Such characteristics agree well with those previous-
ly reported for peripheral myeloid dendritic cells. Thus, peripheral myeloid dendritic cells
were judged to have been identified by this technique. The proportion of myeloid dendritic
cells in normal subjects was 0.74+0.17 %, with absolute numbers of 17.54+5.80/x1. In
patients with chronic CML, incipient or recurrent malignant lymphoma, and acute leukemia
in remission phase, the proportion of myeloid dendritic cells was reduced, suggesting a
decrease in immunologic surveillance function. In patients with malignant lymphoma,
following autologous peripheral blood stem cell transplantation, the proportion of myeloid
dendritic cells was increased, representing the clinical effect of immunotherapy by
autologous peripheral blood stem cell transplantation. This technique can readily deter-
mine exact numbers of peripheral myeloid dendritic cells and will contribute to the future
study of dendritic cells and the development of DC therapy.

(FEFE. J. Nara Med. Ass. 51, 145~156, 2000)
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L 7o 88k Lymphoprep (Nycomed, Norway) ;
sodium azaide, fetal calf serum(FCS) (FIYGHiise, *
B%), : Phosphate buffered saline(PBS)tablet (B,
KE) ; FACS® BRAND LYSING SOLUTION 10X
CONCENTRATE(Becton Dickinson Immunocyto-
metry System[BD], San Jose, CA), fluorescein iso-
thiocyanate(FITO##< 7/ 7 v F —AHEE, =2 v+
r — gk, CD2 fifk, CD5 #ifk, CD1la #ifk, CD14
itk CD16 #ifk, CDI18#ifk, CDI19#ifk, CD25 Hiik,
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f&, CD64 #T 4, CD80 #i £ (Immunotech, Marseille,
France), CD49a $if&(T Cell Sciences, Cambridge,
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L fifk, $t HLA-DR #ifk(BD, San Jose, CA), CD1
a Pifk, CD83 ¥4k, CD40L #ifk(Immunotech, Mar-
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(BD, San Jose, CA), phycoerythrin-cyanin5.1(PC5
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PiiE, CD34 4 Immunotech, Marseille, France)#%
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KHCO,, 0.37 % EDTA-2 Na, pH 7.4) TR A RMER %
BB aEdm L, 1% paraformaldehyde(PFA) 4
B B E A T AR /K (calcium magnesium free phos-
phate buffered saline ; PBS free) B CEE L. £
MU L v 7 A% ) KR 100 p] % A CHREE
gt FACS Lysing Solution CrRIiBk %M, 1%
PFA-PBS B CREIE L1 HEREE, My 0.1%
2 % FCS &7 PBS free iz X &,
'~ v A MBI CRFRM G2 R IES, PerCP i
HLA-DR #u1&, PE £3 CD33 #ifk, FITC 3 CD14,
CD16, CD34 ¥tk L 4 CT 30 DRI ER®I(3H T —
). BRMAORELE oBE I, PerCPE#H
HLA-DR #ifk, APC & CD33 ¥k, FITC &# CD
14, CD16, CD34 Fifk &, U0 a3k & L T PE &:#; CD
la, CD3, CD4, CDl11b, CDllc, CD40L, CD54, CD
56, CD62L, CD83, CD86 #ifk, B %\ % PE £ HLA
-DR #ifk, APCE#H CD33 #i4f, PC5/PE-Cy 5 #Z#
CD14, CD16, CD34 fifk &, EHEoEFE & LT FITC &

sodium azide,

(AML)YEB#E» 1041, > bEEEFHBEERS 14, & #% CD2, CD5, CDl11a, CD18, CD19, CD25, CD40, CD
Table 1. Patients’ characteristics
Diagnosis Status No. of patient Age range Treatment

CML Chrosic phase 7 34-70 IFN-«a 4

HU 2

INF-o+HU 1
ML NR 3 35-74 Post-local irradiation 1
(NHL 3) No prior treatment 2 (1 st relapse 1)
ML CR 5 22-54 Post-PBSCT 5
(NHL 3, HD2)
ML CR 4 32-62 Post-standard chemotherapy 4
(NHL 2, HD2)
AML 1st CR 10 36 Post-BMT 1

18-62 Post-standard chemotherapy 9

ALL 2nd CR 1 39 Post-standard chemotherapy 1

CML : chronic myelogenous leukemia, ML : malignant lymphoma, NHL: non-Hodgkin’s lymphoma, HD:
Hodgkin disease, IFN-« : interferon-«, HU : hydroxyurea, PBSCT : peripheral blood stem cell transplantation,
AML : acute myelogenous leukemia, ALL: acute lymphoblastic leukemia, CR: complete remission, NR: no
remission, BMT : bone marrow transplantation, 1st CR : 1st complete remission, 2nd CR : 2nd complete remission
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7R =% A =2 — IRy - YRR L,
AR DBELIECRCESI R O M 2 BT 2B h 5.
B 5 8EL ¥ (forward scatter ; FSO ik fifan K % X %
BB U5 BBl Y (side scatter ; SSC wMifig o 44y
KR EF T L &h, FSC/SSC 245 2 — & —FRT
MR & LA ME TR T 5. BERAIIE IR
THAROMIERTH B 7w, WERIC FSC/SSC 2
T A =2 —FREAVCCEERIRER 7 1 + %5
EL, 19y v I aAdieh 10 HEOBKMELEIEL -
(Fig. 1-A). &« Offifad SSC, FSC, L =FED 5\~
GOBEO BB AR OMKIRE 2R FE S h, CellQuest
software AL CohbDF — 2 2T L. 23
HLA-DR/CD33 25 2 — % —FRCEBEREYETL

HLA-DR*/CD33* fHikic # 1 b #35%E L 7= (Fig. 1-B).
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Fig. 1. The method for flow cytometric analysis.
One hundred thousands events were acquired
using a live gate on mononuclear cells (A).
These events were represented in bivariate
distribution of HLA-DR and CD33, and ana-
lyse gete (R1) was set on HLA-DR positive
CD33 positive area (B). Events in the gate
(R1) were represented in bivarite distribution
of CD33 and CD14+CD16+CD34 (C). CD14+
monocyte (a). CD16* monocyte (b) and
CD14- CD16- CD34- cells (c) were clealy
indentifed (C, D). FSC: forward scatter,
SSC : side scatter

s E
ZDFEA DM D %% & iz CD14, 16, 34/CD33 @ 2
AT 2 -2 —FIRICEB L (Fig. 1-C, D), HLA-DR*/
CD33*/CD14~ CD16~ CD34~ o #ifas Ml % &5 R EhR 41
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BHL TR, BRI E BEERb OB S
BRI 2 B L e, BREROEERE oK,
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CD33 LEMEDEEHBIAED 2 <5 2 — 2 —FRICBBEL
BE L. ¥ RERRORRBEOIREL L CEHML
58 (mean fluorescence intensity ; MFD & H L 7-.
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1) HLA-DR* CD33* CD14- CD16~ CD34~ #ifan#
Eﬂ—

HLA-DR* CD33* #fifia% CD14, 16, 34/CD33 @ 2 %
7 A =R —FRRNCEHT B &, CDI4* BRI R &
CD16* BBk MifasE R & ER S hich, 10 FEOE
MEHEST 5 Z & T bic HLA-DR* CD33+ CD14-
CD16~ CD34- $Ei% iz CD33brisrt & CD334m & o 2 {fH o
MifaEM %R & hiz(Fig. 1-C, D). = o HLA-DR*
CD33* CD14- CD16~ CD34~ fHik o #ifas FSC/SSC 2
NI A— R —RINTEBT S &, V) v oSERER & HERE
M & offEofEic 1 EOMEIER & L TERE hich,
ZRIBRERHRE & T B RS M B BRI R o i
ZAEHL TW®(Fig. 2).

4 %7 —REE L HEREHIRMEN T HLA-DR* CD
33" CD14- CD16~ CD34~ #Hik » CD33brient 1 CD33¢im
& o 2 B o HifaEEIMR L Z W h oSR3I
BRORtEMEIR L. ZOREHIRIE, Y v Bk line-
age marker TH»% CD3, CD19, CD56 »3f&t:, CD2,
CD4 13f5#:, CD5 13555, #3545 F <k CDlla, CD
11c, CD44, CD18 ixf5#k, CD11b 23tk ~53fat:, 7 2
€Y ) —4F & LTCD80, CD83 ke, CD86 1x[E
t, %7z CDla iZEMTH - o (Fig. 3). Zh b IRk
H IR OB HR BRI O REHLE 1o & 3%
L T\ jeietsaniezoa & 3- HLA-DR* CD33+ CD14- CD
16~ CD34- fifad = LSt o REHE L, IL-2 v 7%
— 0 CD25 13fatk, #3551 Tix CD40, CD49a i,
CD54, CD62L X555t 2 S5, SEftk Foy ve 7
£ —TH5 CD64 1 Z5FREMETH - 1-.
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Fig. 2. Panels show bivariate distribution of forward
and side scatter intensities of peripheral blood
mononuclear cells. Different cells clusters
were identified on the display. HLA-DR*
CD33* CD14- CD16~ CD34- cells were re-
presented between lymphocyte cluster and
monocyte cluster, FSC: forward scatter,
SSC : side scatter
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TH- 7= (Fig. 4, 5).
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Table 2. Surface marker expression of peripheral blood dendritic cells prepared by whole blood method or

MNC method.

% positive

CDla CDllc CD18 CD40 CD40L CD44 CD49a CD54 CD62L CD64 CD80 CD83

CD86

Whole blood method 5.9 93.1 95.2 0.2 0

50.5 0.3 20.7 80.2 26.2 0.7 0 19.2

MNC method 4.0 91.7 98.6 0.5 0.3

74.4 0 17.6  90.5 23.7 0.6 0.6 26.9

MFI

CDla CDllc CDi18 CD40 CD40L CD44 CD4%9a CD54 CD62L CD64 CD80 CD83

CD86

Whole blood method | 2.6 149.2 89.8 2.8 2.7

10.7 4.8 349 37.8 9.5 2.8 3.0 7.8

MNC method 3.3 147.9 45.4 4.0 3.0

16.5 3.0 7.6 29.1 8.6 2.9 2.5 5.5

The difference was not statistically significant between whole blood and MNC method.

MFTI: mean fluorescence intensity MNC : mononuclear cells

R DEM Y v fEN 12.0625.01/ul, BHEEMKEOE
fRAADS 10.11+3.24/u1 TH - 7= (Fig. 4, 5).
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DTE LSRN e PRI TH B 2 L3 bR T
WBY A, FIEOHFEROESILE I T OENEIRECRE
MSHSRE R B S LT 5. BRI B s s 4
i L T LB s 5. & oXRMmFs
Pk 3/ NUE MR ©, MHC class [IHE#E%
SFERFEIT 2P ERECHURRREE I < BIRETEK A
& dMEhCw 3, KA SR AR R m B 28 2
THBACH T 5 & —BNcERELYREL, #Ey
PEREMBLEORYERTS. HEEREIAA
PEREPRARRI A L, BERMRSRESr =1 v E
4K, costimulatory 4 F /s EDRRENBER T 5. Fotk
BB AR D % < 1Y) v B TED B r T A A v
DFETY VAFTHEHB Y v Ei~EET 52, Vv
AEAO THRERC I £ D& < EMfREREYEAA
Fefdl, BEELTCELPELZEE D Y v < BHRER
LHRBEN THRZEE LT 5. BREREER L.
HURE % MHC class IR 5 & & THEEHRH~ L
A —THIlEZHFET 570 T, MHCclass [ i©HiR
RTHETHEREEFRN CTL 2 BEEFET 5239, &
AL Zh b OFURFRO T HEEL, @Mty v
AE D DHERCHEER L CRERECE. tokdi
ZEEROEBLE L TRRMROER TS, BEIG
BEOREIE L U TERMESAT > TV 5 2 L2
Cito T, EERETLRITCEBHEYER LK
BRI Y v B CEEBY RN CTL 55

BLEEMROPRCFEARELR-LTWBE&h
Twb. LA UEEHERDOFA b b A v o idstkh
fan B BB O RBEHET 5 DNETh T
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BAFSE E DGR CEEEERTF RIS S T o, Bk
AR L P IEE BRI EIR e & bk« T BTN B E X
h, SBROFMERRIDEL ShTWh5b.
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M IR A o CD34 BBHEMIER O #R 2 a3
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fEAEE L LT\~ 5. DC therapy T % R IC IERE 7o ishik
MR R 2N ECH 5 2, BAEEEFE R EER
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Fig. 4. Frequency of peripheral blood dendritic cells
CML : chronic myelogenous leukemia, ML : malignant lymphoma, AL : acute leuke-
mia, PBSCT : peripheral blood stem cell transplantation, CR : complete remission,

NR : no remission

THLDBFEE LI\, DENEAEED, BEREO
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b MR KB T AREVIR TH 5 - DRERTIC
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% Z©F# 132 DC therapy AHE BB RERMARD
FHEMEWCEI L TSRO AR et Lic & 2 5,
BERBk AR HLA-DR* CD33+* CD14~ CDI16~
CD34- M L CRETE % &% 2ic. KHERIEMGET
TERE 7o SRR I BB R EDIR Mk vk & L < HLA-DR/

CD33/CD14+CD16 - CD34 $efaik A HE L £ DB MY
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Fig. 5. Absolute numbers of peripheral blood dendritic cells
CML ! chronic myelogenous leukemia, ML : malignant lymphoma, AL : acute leuke-
mia, PBSCT : peripheral blood stem cell transplantation, CR : complete remission,

NR : no remission
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