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Analysis of Characteristics of Mononuclear Cells Remaining in the Leukoreduction System
Chamber of Trima Accel” and Their Differentiation Into Dendritic Cells

Yangsoon Lee, M.D.!, Sinyoung Kim, M.D.!, Seung-Tae Lee, M.D.2, Han-Soo Kim, Ph.D.’, Eun-Jung Baek, M.D.!,
Hyung Jin Kim, Ph.D.’, MeeKyung Lee, M.D.?, and Hyun Ok Kim, M.D."?

Departments of Laboratory Medicine' and Internal Medicine?, Yonsei University College of Medicine; Yonsei Cell Therapy Center®, Seoul;
Blood Center, Korean Red Cross?, Seoul, Korea

Background : We investigated the characteristics of the mononuclear cells remaining in the leuko-
reduction system (LRS) chambers of Trima Accel® in comparison with those of standard buffy coat
cells, and evaluated their potential for differentiation into dendritic cells.

Methods : Twenty-six LRS chambers of Trima Accel® were collected after platelet pheresis from
healthy adults. Flow cytometric analysis for T, B, NK, and CD14+ cells was performed and the num-
ber of CD34+ cells was counted. Differentiation and maturation into dendritic cells were induced using
CD14+ cells seperated via Magnetic cell sorting (MACS®) Seperation (Miltenyi Biotec Inc., USA).

Results : Total white blood cell (WBC) count in LRS chambers was 10.8 x 10° (range 7.7-18.0 X
10%). The median values (range) of proportions of each cells were CD4+ T cell 29.6% (18.7-37.6),
CD8+ T cell 27.7% (19.2-40.0), B cell 5.5% (2.2-12.1), NK cell 15.7% (13.7-19.9), and CD14+ cells
12.4% (8.6-32.3) respectively. Although total WBC count was significantly higher in the buffy coat
(whole blood of 400 mL) than the LRS chambers, the numbers of lymphocytes and monocytes were
not statistically different. The numbers of B cells and CD4+ cells were significantly higher in the buffy
coat than the LRS chambers (P<0.05). The median value (range) of CD34+ cells obtained from the
LRS chambers was 0.9 x 10° (0.2-2.6 x 10°). After 7 days of cytokine-supplemented culture, the CD14+
cells were successfully differentiated into dendritic cells.

Conclusions : The mononuclear cells in LRS chambers of Trima Accel” are an excellent alterna-
tive source of viable and functional human blood cells, which can be used for research purposes.
(Korean J Lab Med 2009;29:353-60)
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LRS chamber®} ¥4% U&7 FEE 4AELE 4255}
211 50 mL cone tubed] AZEE Ekth 50 mL FARO|
phosphate buffer saline (PBS) 40 mL& ©1, &7 72 &
o Hhs& AFdskaL #55510] LRS chamber Wo] L A] Al=
£ 2tth LRS chamber2 5 A4 AlE 1 mLE 359
AFEEAALE7] Advia 2120 (Bayer Corporation, Tarrytown,
NY, USA)E S ENHALE & ZPEALS sl U=
N =R E-S Wright-Giemsa FAYsto] B8 mofut K
£ ksl

2) RMZEAMVIE 0|Set HAEHY =4

Ficoll-Hypaque (H]%: 1.077, Pharmacia Biotech, Uppsala,
Sweden)< 50 mL cone tubed]l 25 mL 23l LRS chamber
oflA 2Rt Hl3E 25 mL2 71 9jefl S8kt 900 g2 20C
oA 2027t YiEelste] AFdls Wil WELASTS
£ 50 mL cone tube®l] ©-& & PBSE FH A&slc) WY
73 BAS 9I5te] CD45-FITC, CD3-FITC, CD4-FITC,
CD8-PE, CDI19-PE, CD16+56-PE, CD14-PE (Beckman-—
Coulter Inc., Immunotech, Marseille, France)oll tist @&
24 FA= ARSI migGl/mlgGl, CD45/CD14, CD4/
CD8, CD3/CD19, CD3/CD16+56 £&2 = EPICS®XL (Beck—
man Coulter Inc., Miami, FL, USA)2 o]&-5to] EAslgic)
CD34+ Al 4= Stem—kit® (Beckman Coulter Inc., Fuller—
ton, CA, USA)Z CD45-FITC, CD34-PEo|| tjat t+Z2A4
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FAE ol8skelaL, A2o] HEFE glsy| fleiAl T-ami-
noactinomycin D (7-AAD)E A48}, F-Al2E2447] EPI-
CS®XL (Beckman Coulter Inc)2 #4813t Aagke &
B DE e i,
3. TAMHMER 83 RE

TxgAon iy Feojgh dalA|Z FojlA CDI4+ AlZE
Magnetic cell sorting (MACS) Seperation (Miltenyi Biotec
Inc., Auburn, CA, USA)2.2 E&J53ict, &4ia|3t CD14+
AJIZE(5.0% 10°/mL)E 10% fetal calf serum ©] Z3HE RPMI-
1640 (Gibco—BRL, Grand Island, NY, USA) sj#]o] Y11 200

ng/mlL granulocyte—macrophage colony stimulating fac—

355

CD14+ AXZ, iDC ¥ mDCe] &J3t F%(allogeneic) T HE
T 243 A= s Hrtst] fls S (mixed lympho—
cyte reaction)& AlgstEch oA 71& B o= Bt
CD14+ A2 9 ujeFet iDCLF mDCE 2 X 10* cell/well 24-E]
1/42 A4 343t 96—well microtiter plateo]] A733 AAkl
o] N 4] T A3 E2] 7] E(pan T cell isolation kit, Miltenyi
Biotec Inc.)& o]&3to] Ee|8t T FZ 2% 10° cells/wel)S
gol &3 ujgstlet, i 49 & 7t wellell PHITAR 1 xCiE
91 16A17F ZoF o wjokslaiT), Bkgo] B & multi-well
AlEZ 87|15 0|85} ’\ﬂ EZE #ogt 3 PHITARY Al
23] =g Brlslltt, AE2 33 vHEStl L, He il &

tor (GM—CSF), 20 ng/mL interleukin—4 (IL—4, R&D Sys—
tems, Minneapolis, MN, USA)E 91l 37°C oj|A] ujeFalict,
5UA Hi= ol AlEE 7t 7, AlH 9 skl RPMI-
1640 (Gibco—BRL) HiA]ell Z4H--A1# Tt Tumor necrosis fac—
tor-a (TNF-«, 20 ng/mL), IL-18 (500 U/mL), IL-6 (500

U/mL), prostaglandin E2 (PGE2, 2x 1077 M)E ¥of 5o
48A17F Bt FARAZE A4S FEskinh ASrEEds

Y] okl GM-CSF, IL-4%F Y2 Nj22E FAlof| afjestaict,
AE 0¥, 5¥4@mmature dendritic cell (DC)), 7¥mature
dendritic cell [mDC)oll Z+2+ M| 2& =519 1, CDA0-FITC,
CD80-PE, CD86—-PE, HLA-DR-FITC, CD1a—FITC, CD83—
PE (Beckman—Coulter Inc.)ll thgt 224 FAE o|83}
of MEEA|AL] WIS TSI mlgGl/mlgGl, CDla/
CD83, HLA-DR/CD86, CD40/CD80 2&°o2 HAFsIL &
Aakoict. A4 AlEZ= Wright-Giemsa @Afsto] Al 2] ]
£ BEslel,

FHAE Fotqr.
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EA82¢] B8 Analyse—it (Analyse—it Software Ltd.,

Leeds, UK)9] Mann—Whitney U testS o|-&3}t},
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Table 1. Total WBC count and differential count: comparision between cells isolated from LRS chambers and buffy coats seperated

from whole blood

LRS chamber (n=18)

Buffy coat (n=9)

P value*
Median Range Median Range Median Range Median Range of median
(x10° (x10°) (%) (%) (x10°) (x10°) (%) (%)
Total WBC count 10.8 7.7-18.0 - - 14.9 10.5-22.0 - - 0.010
Neutrophils 05 01-14 42 18-14.4 42 2.0-134 36.8 18.1-60.9 0.000
Lymphocytes 7.1 0.0-14.4 67.5 0.0-86.5 5.9 4.5-10.4 411 27.5-57.0 0.165
Monocytes 1.7 066.3 13.9 79673 1.5 0.8-20 89 56-16.4 0.258
Eosinophils 00 0.0-0.1 0.1 0005 0.1 0.0-0.2 0.7 0311 0.000
Basophils 0.1 0.0-0.2 0.7 0123 02 0.1-0.5 1.0 0623 0.001

*A P value of less than 0.05 was considered a statistically significant difference by Mann-Whitney U test.

Abbreviations: LRS, leukoreduction system; WBC, white blood cell.
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14.3x 109 90%2] 28-S H I}, oA T 215 7holl BATHA 0= {07t 24o](P<0.05)7F UL,
HAEHY FA4 Alof CD4+ T A2, CD8+ T A2, CDI6+CD56 A g WP FLAZo|A 1 47} v Wkt Ty, gaare}
NK All2Z, CD14+ A|£7} 22} 3 oA aE0] 29,6% (9] 18.7- Geltgol = F LE ol SASHE 0= {ofgt 2tol= (lSiTt

37.6), 27.7% (1191 19.2-40.0), 15.7% (H$] 13.7-19.9), 12.4% (Table 1) (P>0.05).
(H1$] 8.6-32.3)5 /3t tHTable 2). CD34+ Al 4= 0.9

X10° (9] 0.2-2.6X 109, T-AADZ QUSIST HE 2 SRMMES| 28 RE
o] YRR 100%E W QTHn=g), RFOT A3 400
mlL A5 HEF A2 v WEIHS o F WL = B I RS chamberUt©] 97 chl i ol 4] CDIA+ |22 2
A 0 & {253t 210](P<0.05)F E9lon, A8F HErA " ———
20) & WHT 47} WolTh 53] CDA+ I S BAE S £ 890"
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Table 2. Flow cytometric characterization of mononuclear cells:
comparison between LRS chamber-derived and buffy coat-
derived cells

'

4 "@ ‘ e - | "
LRS chamber Buffy coat }
(n=18) (n=9) p 0@9,»@ 4

Median  Range Median  Range value*

%) (%) o) (%) L . %@ ?
CD4+ cell 29.6 18.7-37.6 38.5 26.0-519 0.016 ‘% @ i % ‘ & ﬂ
: N

Component

CD8+ cell 217 19.2-40.0 252 14.2-33.1  0.177

B cell 55 2.2-121 10.2 34-16.2 0.016 : @ @
NK cell 15.7 13.7-19.9 129 48265 0.272 L A ®
CD14+ cell 124 86323 87 32152 0062 . , , , _
Fig. 1. Wright-Giemsa stain (x400) of cells isolated from LRS
*A P value of less than 0.05 was considered a statistically significant chambers (A), CD14+ cells seperated by MACS®Seperation (B),
difference by Mann-Whitney U test. immature dendritic cells on Day 5 of culture (C), and mature den-
Abbreviations: LRS, leukoreduction system; NK cell, natural killer cell. dritic cells on Day 7 of culture (D).
DC generation from CD14+ cells of LRS chamber DC generation from CD14+ cells of buffy coat
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Fig. 2. The immunophenotypic characteristics of mature dendritic cells (mDCs) and immature dendritic cells (iDCs) on Day 0, 5 and 7 of
culture. Phenotypic analysis was performed with CD14+ cells separated from LRS chamber (A) and buffy coat (D) on Day O; iDCs gener-
ated by culturing CD14+ cells from LRS (B) and buffy coat (E) with GM-CSF and IL-4 for 5 days; and mDCs generated from LRS CD14+
cell-derived iDCs (C) and buffy coat-CD14+cell-derived iDC (F) for additional 48 hr in the presence of TNF-«, IL-13, IL-6 and PGE2.
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Fig. 3. Mature dendritic cells (mDCs) generated from CD14+ monocytes possess strong allostimulatory capacitites. Allostimulatory capaci-
ties of DCs from LRS-derived MNCs (A) and DCs from buffy coat-derived MNCs (B) were analyzed by using identical allogeneic T cells.
Allogeneic T cells proliferated more vigorously when they were stimulated with mDCs than stimulated with immature DCs (iDCs) on vari-
ous DC:T cell ratio. Results shown are mean values (circle) = SD (bar) of triplicate wells.

aFS ) AlE 4= et 1.25x 10770k, g oke] she 7t ZIYE] 3 Qlek, QHA|EES] B3t HO1E BRE AE 5o)
X AP AR S, uiF 4L 7] Aazuto] A o] e ol Pl sl T Al2e] Huhe-S fdhs WA R of
B fA =Y L 47 JARF STk ek 59Rel At 2 gt AH9, 101, NK AIEZE o83t 9I¢, CD34+ A|22E ©]-8-3}
& Alz7t EAst7] ARSI Wright-Giemsa HA5FS o 7] tf2 NEZE sk AT, 2, 10] 5 okt A7)
S of Al ol FEE v w3 4= QUSIT) i 5UA) ek, olEg AfEL FES At 2AHE A AolAE
TNF-¢, IL-16, IL-6, PGE2E Yo AN L] A4S = ST = Qi) 2y A Ao 2R E Aol o] 88 A
SHAIL, TUA AV meFo] & Hols XSS WET 4= 9 LS SR YA AEH 0T o= A A R doltk
AUcHFig. 1). Wi 7UAe] HARHF S vlwstdled 452 W7 = F2 ABoA] AR 5] Aol dojA]= HELA
FEAIZ] oA 28] @2 FEt CD86/HLA-DR, CD40/ S wofste] Aol ARESIGITE A =RE Al 7HA9] Ai
CD809| W& =7} 75k¢lal CDlaf] Wd-S ofs}d = N A 2A| A4S o] 85H Hlet MEALATE A7) S8l
4 UG E, 5 FES FollA] A5 A 2ol Ak = ]THHO o]-§3 AL Algllo]] F7FH o' P A7
HrEo] F7 = CD839] Wdo] F7tatthFig. 2). 3floF k= MARZO] Qlil, 488 FWJEAA|RRE HE
AL i% 5] FatH o8 AlgYsi o] whE F7hH]go] upE
3. A2 BZT S8 iy o}, E3F o] & ARk ARl whebA dojR]= Alazgs Zto) 7t
o= glon] Polesyo] oo uhet ABANF & JEET
FAVEH RG] A FEAT 58S 1 S8 WA wf7k2] AJke] AAIE 4= QlojA] ARt WEFAZ-S 477t
S8 FFY T 9o 34 fe5 Aok SduFis & A= eATte] 2958 E A8 ol do] dFS W
Yateict. T 5U7F SRS Al & T 29 4] = Solete BAG Ao g AR APols T WIS o &
£ S80S o, vhget AlamnlE) ERkuieF oA mDC Skt AlZwrF Gojzict, AEfe WA AP RN
off ofgt T FZ 34 A=7hiDCe] &%k T J2 4] H= A2 Zo| B g WiELo) A| 23t H7F EF WE Lok GAL
off vl =L, AR SR & o3 Aol & HYUTHP<0.05) st} o]z 4RI EFoll T WE e ARtol e 2t
(Fig. 3) 250 7 AP W LAZo] AT £EE Hht ol
A A 08 oAt 4= Qgltk, & Aol A AEREEH A2
o WHALAZY] ST = T WA 14.9%x10° (91 10.5-22.0%
0% % 36.8% (9] 18.1-60.9)5 AA|atich AdH o2 A+
Z7] AIZE vlEsto] QA fe W8S o83 g A7t of F2 ARG HEel gElte] 2 FolEi= Tho] 9
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2000 25E= WALAAE e ZHE AFE AEZE
A =9ich, WE 7L 29l o] Y s 4 w54
7F & Aol A 8 H OB YR FAE-E Fol7] HlsiA WiE
TAAE BEE ARESHA =%l T 57t AE SR =9
o}, ATAES WEL o} Fof| A= TEE e s

A ste] Hefat AES A, ol H7]5 Folnz,
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4 A0 B2k BSIAL, o] AEEe] et )

A o] ZHSIACHA, 11, 12], Tt HETAAS BES

S FA AL TEHE o83t
ATE A EHE iR 500 mL FEo] AEE At A HE
Eﬂ"} Sejuetol A WMEFA AT E
T ofu] AlRE o] Sl BRI A A (prestorage leuko—
cyte redution) aé‘?‘i% ol o = RE Y5t} AMShe A
A% WA A A S 74
A ’\}9‘5} B BA gtk E WIS AE TEEEE Al
Tﬂwl QoA R &= AlAsfjof sfaL, 150—
200 mL Ax=9] B2 O] & o= skt ofube ME-
£ 559] 2ol fIeiA 5H5] AR dextran 1 52 A
B5171%= shlth8]. WA AE LEl= 5 auoA ud
TE ostr] A= ARSI 2eu w584 6T eE
ShLpe] WA A LEfo]] A ARE-SHA| =T, shke]
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