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Figure 1. Trima Accél apheresis machine and LRS chamber.
.6

Figure 2. Wright-Giemsa stain of cells which isetatfrom
LRS chambers (A), CD14+cells seperated by
MACS®Seperation (B), immature dendritic cells
on Day 5 (C), mature dendritic cells on Day 7 (D).

Figure 3. The immunophenotypic characteristics afture

dendritic cells (mDC) and immature dendritic cells
(mDC) on Day 0, 5 and 7. (A) CD14+cells
seperated from LRS chambers on Day 0. (B) The
IDC were generated by culturing CD14+cells with
GM-CSF and IL-4 on Day 5. (C) The mDC were
generated from iDCs for additional 2 days culture
with TNF-a, IL-1p, IL-6, and PGE2.-------+-evvuevevs 13



Table 1. Cell count of leukocytes and comparisibrcalls
between in LRS chambers and in buffy coats from
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Table 2. Flow cytometric characterization and congpan of
mononuclear cells isolated from LRS chambers and
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Trima Accef2] leukoreduction chambdt A 3£ 2] A AFE-A] 3}
TRAA LY I F =

QAT WIAFE AFROE e AL &olgkA &
Aoz AFEo=E AREH WEF LAl= I EHFE
dojdll W d A (buffy coatp]tt MET A A& FEe A3
NHTSE Hopd AFEoE AMgste ftom HZole
AEFAGAHF 7)<l Trima Accef (CaridianBCT, Lakewood, CO,
USA)S] LRS chambed] ME7} A28 AF AAizta A9
vl 9tk B dFol A= Trima Accef9] LRS chambed] =&
TS BEASEE 7|E€ Halo] H]d] LRS chambed ol
Ropxl Alxef WAz A3 dA7EY Z8 Ve AEE
gletinzt FAGAERES E3AES st 1 TsAES
B 7 AT

A7sk Al 2602 HE 5E Wil Trima AccefS o] &
st dad ALAHE *a‘/\l gt = HriEe= A kitel A
LRS chambeg #2]3}%th. LRS chambedl X5 SA 53
I THIXE, BAIE, NKAXE, CD14+ X9 FAZ RS FA &4
71E o] &3ate] EAEt9on, Stem kif (Beckman Coulter Inc.,
Fullerton, CA, USAE A}83to] CD34+H|EXFE A8t
MACS® Seperation (Miltenyi Biotec Inc., Auburn, CA, USA)
CD14+AIEE FElel9 o™ GM-CSE} IL-4E5 H7lslo] 543t
HjoFatar 29 7F TNF-a, IL-1p, IL-6, PGEZZ A}=F3lo] =224 A|
Fo g rEsth

LRS chambedl¢] =M g7+ 108 x 18 (Y 7.7 x 16 -
18.0 x 16) dow, THE, BAIE, NKA| X, CD14H| ] w24
& ME Tl 61.1% #H 9 31.6 - 66.1), 5.5%HH 2.2 - 12.1),
15.7% &9 13.7 - 19.9), 12.4%% ¥ 8.6 - 32.3¢}. W xT o=



gk 7]&9 400 mL dEfre) WHIFAFCERY I3
g T5EE 149x 16 (39 105 x 18-22.0 x 18)A T} TH =,
BAI3E, NKA|ZE, CD14+ £ 9] M52 T2 65.5% (@
31.6 - 66.1), 10.2%¥ ¢ 3.4 - 16.2), 12.9% ¢ 4.8 - 26.5), 8.7%
(d9 3.2 - 15280 F JE3tl] SHMET ol AR
frolgh Zpolzh ANy, HEZ e @ T FAH A
o|7} glo]l HlEg MEFTE 7HA L UAT 53] CDA+HET
oF BAEZF7F 7 agitel BAgHoR Fogk #ol7t A
tH(p<0.05). CD34+#| E57F Dxd el B35l 0.95 x 16
(B9 0.15x16-2.60x 167} £ 5o ATt CDI4HEE= 7
A&t wgste] FAGAEE F3 2 AsdS St
H7|H= AxE I-Foes Wd7A4 9 dA7E Wgst=t
AoIA 2 AELLS & 22tk Trima AccePe] LRS
chambe‘Pﬂ~ el gel gE L FREH. AEEy 754
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HA DH = ofHARE AlEo v T3 dAEY a2 dav
NN MEFE AAT + 2= leukoredution systemo
LRSZ #7|%h) chambeg 3zt kit7} /L et & 23 A
A7 7191 Trima Accef (CaridianBCT, Lakewood, CO, USAC] 3} AJF
holl AH&3t= d3& AR kitol= dasto] B4 A3y 9
3l LRS chamberd#ts E3sto] WATE A|7SHA @t =
a3 Ago] A ZEH, LRS chamebreto] dAazoz )¢ 2 w7}
A dayo] FAEH dAanss P46 "k Chambergto] &
g olgol o8 daTo] A chamberFro.Z WA L7EA Ho}
Aa QA7 2 WdTE dAR5S 53T 5 §lo] chambed ol
R gAET. meb dAad AEARAA Fol AR <
oAl MEAF AAV A5, HFT Ropxl AEAFELT w59
Wol= wdF<57F 1x 10 o8tz Al A =2 Trima AccefE ©]
3 AEARELTAL LRS chambeE E3lo] Aol wid T
Fe #FaA7Ia, WET 7 okl LRS chamber #7]8HA] €t
EvEre] A% ARAFEL 19808 AN EAFIF =Y
HHA AJZE O], A A AALe] AFgEe] mEW 2007d0= e
71,000d°] A BEAL F FEE dad 17670 @92 AEAFHE
o] FEHE AW 24%S At Yok vl =Y
Ho] AlgH I Y diad dANEARY7]E= MCS® (Haemonetics,
Braintree, MA, USA), Fenwal CS-3000pfugBaxter, Deerfield, IL, USA),
Amicus®Seperator  (Baxter, Deerfield, IL, USA), COBEpectra
(CaridianBCT, Lakewood, USA), Trima Acefso]* *® 9lom LRS
chambe& ##&}1 9l TrimaAccePS 20088 @Al $-2vieto] 48
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LRS chambed|o] Fobl W77t JZ 7o} FALAL Feol AT
LANZA 2 7FsAE Bk EaAl sl

N Az 2 9y

1. LRS chamberr=3

*ﬂll‘a%‘ré%% el e A4 FaRsde g 26de)

A= dE8Ae 7] X“é& Abgollon A Mol
H AFHE WIdTE AT ROE AT Ao i AW FIAE
wokth Trima AccePS ol &3 dad AEARNES Adstr] Aol
Zulol FHE, AA4EE]7], LRS chambee T4 H kitE Fzsh3ich
FHEES Aaetal, dRAARAA F71E AASL AT H =T

Exeo A3V} ZAFdeR @el3 3 48114 acid citrate dextrose

e dEAe 719 w5 T2 A€ ARE 49T F
2l

Gaw AR AEARYT Gaw Aol FENE Fuge] ¢
F, dame Aas. dawu AN 399 5, 9
AAAN e AARGE AHAA kitd AAR] Al LRS

chambep} AZ23H YT =7 FEHE HA BE<Us9] LRS chamber
= TS YuA = H718HAvk(Fig. 1).
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TR kit2FE FYste] 2 LRS chambett 94249 4794 =
t3g2 & g 7 FEE ZEdal 50 mL falcon
B o A7 FH7F ol R FIAEE Y ¥ ¥ =T FEE
7k ZE A2t} 50 mL A7) o] phosphate buffer saline (PBS) 40 &L
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v g kA A
LRS chambeR 78 +33 Axs5q3 A2 FE Fojxl wWg
TAF AEZE 242 1 m AgE FEO &713 Asd T4
7] Advia®2120 (Bayer Corporation, Tarrytown, NY, US&) o] &3} =
NENA Y ME L ZPHAANL 9T YExFATUFES UkEs
o] Wright-Giemsag A& 3o g3 oy Bx S fzs9ic).

ot GEA XS

Ficoll-Hypaque €] 1.077, Pharmacia Biotech, Uppsala, Sweéer§0
mL falcon 2ol 25 mLS Y31, LRS chambett W ZFH Aoz
AEXE 242y 25 my 1 Yol A3 5313 900 x g2 20T
Al 2083 dAEE ] AsdE e, g ESS thE 50 mL
falcon FHo] R th PBS 50 mks P 500 x ¢l Al 102 ¢k 94
®28ta, Al PBS 50mkE Yal 300 x @A 10837 YA R 5o

Bobd AEE T ARHAL. GAY AWBL £o TS| E
= #oact. Az}

il PBS 2-3 mkx 2o ME7) 1% X%
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PE, CD19-PE, CD16+56-PE, CD14-PE (Beckman Coulter, IMarseille,
Franceyl t3t @224 JAE 218389t} 19G1/IgGl, CD45/CD14,
CD4/CD8, CD3/CD19, CD3/CD16+56=3 0.2 HAALES 383512t} 570
of JFHol| HA 100 uLA Y, =FH FAE Z+ZF 100 uby ¥

F 208 &k el AT AdT EeE 8 1 mle ¥ 108
ek bl 72l PBS 2m|§ Ha 58 wot AT ol &
A WM FAES £o07 E59 F31, PBS 1ImE o] FA
F5¥247] EPICSXL (Beckman Coulter Inc., Miami, FL, US& 43}
AT



vl CD34+H| L5 54
CD34+4| £ Stem-kif (Beckman Coulter Inc., Fullerton, CA, USA)
= ol&3std SAsIUT. 2709 FEH A7 HA 100 pLH Wi
CD45/IgG1?} CDA45/CD34 FAle] =3oz Zkzt 20 LA, 7-
aminoactinomycin D (7-AAD) 2QuL® Y31 20837F o Ttk F
Al

LN
g7 23§94 2 mLe A7 ¥a, 108 5 o

A EEX 7] EPICSXL (Beckman Coulter Inc., Miami, FL, USA #

4leh,

3 fi=
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LRS chambe® 7B ¥-& AlEo]A AN ELFS £2F F MACS
®Seperation (Miltenyi Biotec Inc., Auburn, CA, USAitE ©o]-&3}o]
CD14+4| ¥ & ¥2]dlal Neubauer chambed A7 2 NEFE =
AsFATE 5.0 x 10702 MAEE 10%F-EjolE A (fetal calf serum)
(Hyclone; Logan, UT, USA)} X 3H RPMI-1640 (Gibco, Grand Island,
NY, USA) 8]#] 1 mLe| Y31, 20 ug/mL granulocyte-macrophage colony
stimulating factor (GM-CSF) (Leucogen, LG Life Suie, Seoul, Korea), 20
ng/mL interleukin-4 (IL-4) (R&D Systems, MinneapmliMN, USA) 3 7}&}
o] 37C,5% CQ HiYF7]ollA 543t vjeFetditt. 594 &= Zol Al
¥ = 33 & RPMI-1640 (Gibco, Grand Island, NY, USAY Aol t}
Al F-f-A1 71t} Tumor necrosis factar-(TNF-w, 20 ng/mL), interleukin-B
(IL-1B, 500 U/mL), interleukin-6 (IL-6, 500 U/mL), prosfandin E2 (PGEZ2,
2x10'M) & 9o FAGAE] H&5S FEIIATH* e 543
794 2+t AEE 435193, CD40-FITC, CD80-PE, CD86-PE,
HLA-DR-FITC, CDla-FITC, CD83-PE (Beckman Coultercin Marseille,
Francey gt 94284 FAE ol 8ot AEZEAAS WsE &
2511 T} 1gG1/1lgG1, CD1a/CD83, HLA-DR/CD86, CD40/CD8B: 320 &
AAFSFATHS 2B AR A F = cytospirslal, Wright-Giemsa$ A 5}
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LRS chambed]¢] ™ & T+ 10.8 x 16 (B9 7.7 x 16 - 18.0 x
109 M9 =79} &3 F(monocytel 2tz M E 0] 67.5%
(89 0.0-86.5)% 13.9% B 7.9-57.38 FAstL AUt E F
ATe EWETF] 42% @9 1.8 - 14.49]%tH(Table 1). Ficoll-
Hypaque (Pharmacia Biotech, Uppsala, Swefle®) 7 dF S &
3 & dojd FHAMAEFE 9.7 x 16 (HY 4.0 x 16 - 143 x 1=

(B9 19.2-40.0),15.7 %4 ¢ 13.7-19.9), 12.49%% ¢ 8.6-32.3 T
33} tH(Table 2). CD34+ £+ 0.95 x 16 (89 0.15 x 16 - 2.60 x
109931, 7-AADZ QA8 Sw) AEo MEEL 100%= #HEH
th(n=8). v o= AL A WIAFASTH vlusials o
TN F5= FATHORE Fo38 #o|(p<0.05) HAoH, I
A WIFAFTY] FHEFFr 0 Btk 2y, HES9 g3
Fole F aFd FATHOE FoF Aol= gl THp>0.05)

(Table 1).



Table 1. Cell count of leukocytes and comparision obdstween in LRS chambers and in buffy coats from evhlalod

LRS chamber (n=18) Buffy coat (n=9) lue*
Median (x18) Range (x18) Median (%) Range (%) Median (x18) Range (x18) Median (%) Range (%) p-valie

Total WBC coun 10.8 7.7-18.0 - - 14.9 10.5-22.0 - - 0.010
Neutrophils 0.5 0.1-1.4 4.2 18-144 42 20-134 36.8 18.1-60.9 0.000
Lymphocytes 7.1 0.0-14.4 67.5 0.0-86.5 59 45-104 41.1 27.5-57.0 0.165
Monocytes 1.7 0.6- 6.3 13.9 7.9-57.3 15 -2 8.9 56-16.4 0.258
Eosinophils 0.0 0.0- 0.1 0.1 0.0-0.5 0.1 .00.2 0.7 0.3-1.1 0.000
Basophils 0.1 0.0- 0.2 0.7 0.1-23 0.2 -W5B 1.0 0.6-2.3 0.001

* A p-value of less than 0.05 was considered a statisticallyfisemt difference by Mann-Whitney U test.
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Table 2. Flow cytometric characterization and comnggan of mononuclear
cells isolated from between LRS chambers and boffsts from whole

blood
LRS chamber (n=8) Buffy coat (n=10) .

Component Median (% Range (%) Median (%) Range (%) p-value
CD4+cell 29.6 18.7 - 37.6 38.5 26.0-51.9 0.016
CD8+cell 27.7 19.2-40.0 25.2 14.2-33.1 0.177
B cell 55 22-121 10.2 3.4-16.2 0.016
NK cell 15.7 13.7-19.9 12.9 4.8-26.5 0.272
CD14+cell 12.4 8.6 -32.3 8.7 3.2-15.2 0.062

* A p-value of less than 0.05 was considered a statilsticignificant

difference by Mann-Whitney U test.
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2. FAZAMES] 3} =

LRS chambedl o] M7 ctal 4 Lo Al CDI4+HEE £33
o AEFE 125 x 16 A TR HE 7 4G H
7R, vlF 48R A ALo] Ao FEHR FAHY 1

]
2

rz
OO D U

7V AAE S7rednh vieF 5 Aol FAGEGFY] AEE

%3 Wright-Giemsa @43131& o AxXd Yo Fx 7

T AUATHFig. 2). W1 594 TNF<w (20 ng/mL), IL-B (500 U/mL),

IL-6 (500 U/mL), PGE2 (2 x TOM)E Y o] x| A4 ¥ 9

SHaL, 78R FAGEYGe] & Hole Axess #ET

(Fig. 2). W 78AC] AR dF S Hlusled 45S FEA

TolA 2R & FHTl CD86/HLA-DR, CD40/CD8G WA A%
J 2=

o} sl COlel R otRE AL ¥ 5 AT E 44
FER T A4 FAFATAAL Bl F715E CDE)
wo

| fﬂ?}?ﬁ?}(ﬂg. 3).

Fig. 2. Wright-Giemsa stain of cells which isolatedm LRS
chambers (A), CD14+ cells seperated by MAG&peration (B),
immature dendritic cells on Day 5 (C), mature déiwdcells on
Day 7 (D).
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A |00 . 0.06% 0.56% 7430%|  1o0.00% 0.03%
22 g 2
c ol =
5 8 5
S : o | 0.93%
HILA-DR CD40
B 6.49% 1.19% 7.20% 3449%|  D0.6B% 28.38%
gg,. © o
L& XL Z'L
o) ot
@] O o
2070%|  ° ? 20.87%
107 r et Tz Emé. i it
HLA-DR
C 50.82° 1.84% 0.49% - 56.41% 15.619 62.68%
0 0
) @)
O @)
16.69% "18.88% 4.16%
CD1a HLA-DR CD40

Fig. 3. The immunophenotypic characteristics ofuratdendritic cells
(mDC) and immature dendritic cells (mDC) on Day®0and 7. (A)
CD14+ cells seperated from LRS chambers on DaB)JTke iDC were
generated by culturing CD14+ cells with GM-CSF dindl on Day 5.
(C) The mDC were generated from iDCs for additiobadays culture
with TNF-a, IL-1B, IL-6, and PGEZ2.
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A FdEor AN E FAES Fol7] A WHdTA
A& THE AHEsHA =3, 3 7 "AA FUksHAl HAT A
TAES BT o3 Fo HHAE THE JHFoE Ao
g AZE ARSI ol #H7|H= AolBgE, A3 oA
D717 41 o] AEU|ES 5% AEAETH ol Zol=
2 5§34 407 wAH HEAE Fre fls Aotk 2H
ATl otd NIFAAE THZEYH & FHNIFTE 1E
2HEEH 42 ART AARE gdFe JEFeEE AL HTE
B3kl o] AEES] A& 7S L o] THETE 0
2 gy BETAALE EE ol gst=d A stk B
TAAEL DHE o] &3 dTolAEs tiF 500 mL A =] dEE
of HA|A Dol Foldtt. eyt f-Elvtetel A wlE A A 55 A
dFE ol AxFHYe HBAAMIFAA (prestorage Ieukocyte
redution@ 82 FAPOZHE Fdste] A&t A-57F F-
olil, WA A& A3 WIFAAAARAA S AA *}%o}“
B BA @k & WEFAALE ZHERH AE E48l0]
g et7] HeliA S S F Aok sar, 150 - 200 mLAF =] B
< ¥ &ME o= s Ayd WITE FE3] EHdh]
AzE dextrard vl 5& AMEE7IE AT wid

TAAEL dHE 5ol WITE AFst7] HalAE A
§3th 1Yy w5E4ad 699 E stue WETAAE ZE
oA A A ALESHAl H &=, sty dHo| 6 ddate] MI vt
ZPHBZ o] g AV Ut

AEAIAE7 9 Ay} A JEAFI 23] ALEo]
ATk TR A WEFE AASE BHE ARl
A7 AR Fol NIFE AHAA ‘ﬂ%-—ﬁﬂ%
NS FR= A olth Trima AcceP9] LRS chamber %
o] &8t A G F&3 HEo| qUrh ojn] Rl 91: A
£ o FAsle] vz o] o U= AHol Ak LRS chamber
ol = AEZE H3 29 WA & = i, 50 mL H =9
1

218 9ko] PBSE LRS chambe® Al 3lo] RE ANEES o] d
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5 &
# 7oA = LRS chambediol] Sl= A% °1 :r“é% o
Y IS Soko] LolRtal, CD34HEFE SASHS

M
il
[110

LRS chambed| 2] =W dF+= 108 x 18 (¥ 7.7 x 16 - 18.0 x
102 AE2RE de NdFASHT} 29k, Meyer 5o High
B TAAE SHEFH ozl AxFd & Aole Holx %%k
. AlE ] FA4LE LRS chambed] A4 7= g 9] 4.2% (1)
1.8 - 1442 v]$ Hu, AT o} el = 7+7t 67.5% @9 0.0 -
86.5) 9} 13.9% B¢ 7.9-57.3F B2 HFES AAs L AATLE W
el AE=RE FEd HIFATo= 4T 36.8% @9 18.1 -
60.9), AT 41.1% @ 27.5 - 57.0), %3 T 8.9% (5.6 - 16.4% =
7o vlEo] g EkTh
T gt FHEFFole AT HoRE fost Aolrt AU

A WdFAFTANN MAMESF7E v B9htH(p<0.05). 22
ATE&oE FE AEHE HZ T ddFFE F aF7d A
Ao g o3 Ao](p>0.055 HolA efobd 7]Ee] Ad A
NG FAZ o] FZF o ddllFE A& T F A5S AT

LRS chambett HE2HH &3 HdFAF TAHT7F 2HA
3l Hl&o] AA Aol7} W} o]= Trima AcceP #n]olA Aol
AR o] d4BFo] chambeE 533814 HEd dad53)
W7k A 2ol AHT I chamberl 2 X YJ = 7] wEo]
o S JdS dARgsed viFel & AEF-TA -2 -
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LRS chambed] A|Zojr A LE E2]stS ul, FHAA LR
=97x160 (89 40x16-14.3 x 18)E 90%} FFH AT W
EFFE EA592mW LRS chambedo]l= NKAE 15.7% &
13.7 - 19.9), CD14H ¥ 12.4% § 9 8.6 - 323 TAH AN,
AdHd M FTAF NKAE, CDIU4WERTE FFgto] =9kt
aey, o] AlIxES F IFitel SAITA folgk Aol AT
(p>0.05). CD4HEe} BAIXE F 23t SAtHo= fost
ZFol & H 231 (p<0.05), LRS chambeloll X7} ] @okth(Table
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S R A, FAA LA 7&611 A= WAEx% CD40/CD80,
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24 LRS chambedl AlZE7b Aokgli 7154 4 AEE ol
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Abstract

Analysis of cell components and differentiation aimonuclear cells
into dendritic cells remaining in the LRS chambgTiima Accef’

Yangsoon Lee

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Hyun Ok Kim)

Procurement of large numbers of human cells fozaeh purposes
poses a challenge for researchers. Traditionaiéndard buffy coats
centrifugated from whole blood and WBCs separateth fleukocyte
removal filters have been used for scientific stuBgcently, some
studies reported a novel source of viable perighdsbbod
mononuclear cells (PBMNC) from leukoreduction sgstéLRS)
chamber of Trima Acc@l(CaridianBCT, Lakewood, CO, USA). In
this study, we investigated the proportion of daliitcomponents, and
the viability and function of PBMNCs via a geneoatiof dendritic
cells from mononuclear cells remaining in the LRSmbers of Trima
Accel®.

Twenty six LRS chambers of Trima Ac&elwhich were discarded
after plateletapheresis, were collected. The imrpheootypic
characteristics of leukocytes such as T cell, B, ddK cell and
CD14+ cell components were analysed by flow cytoynefD34+
cells were counted with Stem %itBeckman Coulter Inc., Fullerton,
CA, USA). Differentiation and maturation of CD14¢lls seperated
via MACS"® Seperation (Miltenyi Biotec Inc. Auburn, CA, USAjto
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dendritic cells were induced.

Total white blood cell (WBC) counts in LRS chambersre 10.8«
10 (range 7.7 x 19- 18.0 x 16). The proportions of T cells, B cells, NK
cells and CD14+ cells were 61.1% (range 31.6 -)6&5% (range
2.2 -12.1), 15.7% (range 13.7 - 19.9) and 12.4%de 8.6 - 32.3) of
total WBC in LRS chambers, respectively. In confyobup of buffy
coats centrifugated from 400 mL of whole bloodatdtvBC counts
were 14.9 x 1H(range 10.5 x T0- 22.0 x 16). The proportions of T
cells, B cells, NK cells and CD14+ cells in contgnbup were 65.5%
(range 31.6 - 66.1), 10.2% (range 3.4 - 16.2), %2(fange 4.8 - 26.5)
and 8.7% (range 3.2 - 15.2), respectively. Althoublere were
significant difference in the total number of WB@tlween the two
groups by Mann-Whitney U test, the number of lympfies and
monocytes were not considered statistically difierdhe number of
B cells and CD4+ cells in LRS chambers were sigaiftly higher
than that of the buffy coat centrifugated from timbole blood
(p<0.05). The mean total count of CD34+ cells obtdiftem the LRS
chambers was 0.95 x 4 @anging from 0.15 x foto 2.60 x 186 No
dead cells stained with 7-AAD were detected by flowometry
analysis. After 7 days in cytokine supplementedural the CD14+
cells were differentiated into dendritic cells.

The PBMNCs in LRS chambers had plenty of lymphosyaed
monocytes and were an abundant source of viable famctional
human cells. Therefore, the cells in LRS chambees wseful in
studies of the diverse immunotherapies using lymoptes and
dendritic cells as well as in studies using CD3#mhtopoietic stem
cells. Furthermore, the cells in LRS chambers aseduin cell
recycling.

Key Words : Trima Accel, leukoreduction chambenaigic cell
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