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FEASIBILITY OF CD34-POSITIVE SELECTION USING THE AVIDIN-BIOTIN
IMMUNOADSORPTION SYSTEM
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To investigate the feasibility of CD34-positive selection, we separated CD34" cells from KGla
cells, fresh bone marrow samples (obtained from 2 ALL patients, 1 NHL, 1 breast cancer and 4
healthy volunteers) and frozen samples (3 ALL) by the avidin-biotin immunoadsorption using a CE-
PRATE LC KITS® (CellPro Inc.) . We then detected minimal residual disease (MRD) from a separated
Ph-positive ALL fresh sample by the PCR method. The yield of selected CD34" cells were 78.9% (KG
la cells), 455% (fresh bone marrow sample obtained from ALL, NHL and breast cancer), 9.3%
(healthy volunteers) and 3.9% (frozen sample obtained from ALL) . A sample of Ph ALL was able to
eliminate MRD from the CD34" fraction. We conclude that CD34-positive selection by the avidin-
biotin immunoadsorption is useful in fresh samples but not from frozen samples and we demon-
strated that this procedure may deplete tumor cells in a patient with ALL.
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Collect MNC fraction from sample
|
Suspend in PBS with 1% BSA
!
Added mouse anti-human CD34 Biotin (40 ul/ml)
|
Incubate at room temperature for 25 minutes
|

Ad)d 1% BSA in PBS and centrifugation (3,000 rpm, 7minu-
tes

|
Suspend in PBS with 1% BSA
!

Pass the sample through avidin column

MNC : mononuclear cell

Fig.1 Method of separating CD34" cells by the avid-
in-biotin immunoadsorption system using the CEP-
RATE LC KIT®.

%L, TOENEPBRD LN TN 5.

Zrlalb b AL L R D 4 7 > CellPro 1
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1. CD34 4l O FEREIR

1) CEPRATE LC KIT*®J5i#E L 0Nk

CEPRATE LC KIT®IZ, avidin-biotin immuno-
adsorption (ABIA) % F\T CD34 ki % 45
W95 oTH D, 1%BSA Nl phosphate buff-
ered saline (PBS) T i¥ L 72 mononuclear cell
(MNC) #, biotinylated IgM ¥tk + CD34 €/ 7
o — Vifk (clonel2.8 ; CellPro) (40ul/ml) &
AL, =T 25 B RUS S 872, PuRICRS &
2% MNC O, EBR 200X 10°ells/m! (<5
ml) [ZHEIL72. 512 1%BSA il PBS THti
L, 3000rpm T 7 53k 1%, avidin column % i
X472, CD34 FgEAllE % avidin-biotin &£ 12
£ 1 column IS S+, HAIZ column % 58
# L7z CD34 FaEAIIE (unadsorbed cell) % $RIK,
DWW T PBS TH#E L 225 column & JEH# L,
CD34 BERN (adsorbed cell) Z[EIX L7z (Fig.
1.
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Table 1 Sample characteristics

Total numbers 12
Type of samples
Established cell line

KGla 1
Fresh samples

ALL 2

NHL 1

Breast ca. 1

Healthy 4
Frozen samples

ALL 3

ALL : acute lymphoblastic leukemia
NHL : non-Hodgkin’ s lymphoma

2) CEPRATE LC KIT*®# R oMt

CD34 Btk e b Ffsiiabk KGla(SRL & 9
5 1< 10"l %, i A HERECL 72 A i
ER 9X 107 8T 10 5@ L, Wi CEPRATE
LC KIT®#% v C adsorbed cell, unadsorbed cell
W25 L - 4 BE R o &k % CD34 Bt 1R
(HPCA-2, clone 8G12 ; +— Vi) TS &4, 7
T—H A4+ A 1) —"TCD34 BPE#z e L 7.
SO AR Mk (kY ¥ 3 B M
(ALL) 2, R V¥ > ) 8@ (NHL) 1, L9 1, 42
WA, AR 3 Mk (ALL 3) Z T, KG
la & [F] # |2 adsorbed cell, unadsorbed cell {2 43
B, CD34 Ptk 4 l%E L7z (Table 1). FrfEmik
T BEERIDGI, SRR 15 BEERIGH 2 #
&, FRMEHIERIGE 1 IR TH - 72, SRR
A5 HALER % 409 51213, Ficoll b 3.0 %
(1500rpm, 20 43) & Hv 7z, Sk i i o0k
HiZ 37C Rl Ca MRz ACD W & EML,
RPMI 1640 T 2 [I¥EE L 7.

3) sl e e

% L 72 adsorbed cell H o> CD34 By 4 il i %4
L pretreated cell 1 @ CD34 B ¥l i %% o ke A
5, CD34 B PEAIE M (recovery rate of CD34"
cells) ZHM L7z, F2ABMBEOEBERE O &
pretreated cell F1OHAZERE D 2> 5, MNC [HIY
K (recovery rate of MNC) ¥ 45 i L 72 (Table
2,3).

2. MRD D#&H

1) reverse transcriptase polymerase chain re-
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Table 2 Positive rate of CD34 cells and MNC

Pretreated cell

Adsorbed cell Unadsorbed cell

MNC(x106) CD34*(%) MNC(x106) CD34*(%) MNC(x106) CD34* (%)
Established cell line
KGla 1 100.0 84 8.3 79.9
Fresh samples
CD34" ALL 1 464.4 725 1335 97.1 384.2 65.0
CD34- ALL 1 315 89 10 25.6 332 6.9
NHL 1 368.0 11 29 81.3 3705 0.6
Breast ca. 1 198 0.6 0.8 7.8 16.9 04
Healthy 4 81.5%* 6.0* 0.7* 61.9* 66.0* 3.0%*
Frozen samples
ALL 3 38.1* 20.8* 05* 52.3*% 21.6* 9.7%

MNC : mononuclear cell
* : median

Table 3 Recovery rate of CD34 cells and MNC

Recovery rate of
MNC (%)

Recovery rate of
CD34* cells (%)

Established cell line

KGla 789
Fresh samples
CD34* ALL 385 1115
CD34- AL 9.3 108.6
NHL 532 1014
Breast ca. 525 89.4
Healthy 9.3* 89.4%
Frozen samples
ALL 39% 58.8*

MNC : mononuclear cell ALL : acute lymphoblastic leu-
kemia * :median NHL : non-Hodgkin's lymphoma
Recovery rate of CD34" cells(%) : No. of CD34* cells in
adsorbed cells/No. of CD34* cells in pretreated cells
Recovery rate of MNC (%) : (No. of MNC in adsorbed cells
+No. of MNC in unadsorbed cells) /No. of MNC in pre-
treated cells

action (RT-PCR) #:®DF#E cycle B oBiRt

RT-PCR " O % # cycle % €3 % 72% Ph
Btk ALL AR 5 77 = ¥ v 3902 £ 1 total
RNA Z#itH L, fi4 @ cycle # T ber-abl #E{x T
Z R U 72, BAEPEY 1 ethidium bromide THefs
t#, 2%agarose gel IZ % KE) L, densitometer
TR N Y FEJlZE L7z, PCRIZHH L7 primer
X, R OME"%E S #12, DNA synthesizer
2 TAM L 72, primer @ sequence % DL FIZRETY .

ALL 5' ber primer ; GTT GTC GTG TCC GAG
GCC AC

ALL : acute lymphoblastic leukemia
NHL : non-Hodgkin’ s lymphoma

ALL 3'abl primer ; GCT CAA AGT CAG ATG
CTACT

2) WERBIKIZB 1T 5 MRD O#ith

Ph Btk CD34 PRt ALL BE 0% 1 %R
PRI L 725 8630 1 R (FTfERRik) % adsorbed
cell ¥, unadsorbed cell J& (248 L, &85 5
total-lRNA Z i L7z, FEEClllE L 72 E# cycle
T ber-abl BT 2 HEME L, MRD O # % at
L7.

#m =R

1. CD34 [i4Hlka N RIREIR

KGla 8 X OERRBR % FIV: 7245 - % Table 2,
312779, KGla Tl pretreated cell (MNC 100.0
X 10°) H1 &> CD34 B P 281% 8.4% (L5 il 10.0%),
WL B % @ adsorbed cell (MNC8.3%10°) H1 @ CD
34 BEPEMAR = (purity) 1 799% TdH - 72. CD
34 B Pk Al i o> [ 36 1% 78.9% T, ¥ CD34
g VA & AR T & 7.

B HPRI L 72 AR 4 Mefk (ALL 2, NHL
1, L9 1) 12B1F 5 adsorbed cell 1 purity (&
Jufiti 535 (7.8~97.1) %, CD34 Bl o EIER
1% 455(9.3~58.2) %, MNC DRI 105.1(89.4
~1115) % TH -7z, 73 CD34'ALL 1 Beiki,
CD34 $ulii Btk ALL e B @ JE i i R (PRI L 72
WAKTH - 72720, WHFT O CD34 Bk 725
Yl xR L7,

TR N D BRI L 728 etk 4 ik <ld, CD34
Mo purity 61.9 (56.8~81.7) %, MNC o R



614

70000 p

60000 F

50000 P

40000 |

Area

30000 p

20000 P

10000 |

Japanese Journal of Transfusion Medicine, Vol. 45. No. 5

25 30 35

40 45 50 55

Cycles

Fig. 2 Measurement of optimum no. of cycles for amplification of bcr-abl gene by

PCR method. The ber-abl gene obtained from Ph-positive ALL patients was ampli-

fied by various cycles and the products were subjected to 2% agarose gel. The

product area was measured by densitometer. Over 50 cycles we observed degrada-

tion of DNA, and over 45 cycles non-specific bands were detected. Forty cycles was

therefore selected.

89.4 (80.7~99.6) % & lt<XT, CD34 Hfg o [
1393 (58~145) B EEMETH - 7=,

FUEHAR 3 il (ALL 3) ([281) % CD34 fllio
purity (& 523 (27.6~582) % T& - 727, CD34
B MM E o AR 3 & OF MNC o I 39 (25
~154) %, 588 (57.7~100.6) % L BAE Z /R L 7=,
F 70U, RS X 2 3EIIeEE % trypan blue
exclusion procedure T/ & Z A, fFHHOM
Fa® viability (& 943 +/=22% Tdh - 7-.

2. PCREICH T B EHE cycle #

PCR 12 B1F % Fi#l cycle #x Mgt L7z (Fig
2). 50cycles LL_F T DNA ® degradation 25i#¢ =
D IEEAMLT L, 45cycles YL CIEFF MY % band
PR S e, HEIERRIIC AL, FERRRD
7% band % # & 7% 5o 72 40cycles % 238 cycle #
& L7z £72 MRD O#IEEE % dilution 12 &
DHETL7zE 2A, 10 LRV E CTHRBITRET
o7z,

3. MRD D&

55 1 SIS EREL L 72 CD34 $uls ke, ber-abl
AT T 2 380 72 ALL B 1 Mefk (i pefk)
124 LC MRD O 8t # 3 & 72, pretreated cell

TH® 72 ber-abl it {=1-1&, adsorbed cell & Tl
ML T/ (Fig.3).
zZ &

1. CD34 BZiEHfAaDEREIIR

CEPRATE LC KIT®% H \» T CD34 By 1 #il Jiw
OFERENL 2 KA 7. ABIA % F W 7- target cell
DAL 45% TitR", 1 CD34 Ryt o o]
I 35.0~732% LM SN TWw A", CD34
Fatke b FIEAE vk KGla (2381 5 CD34 Bk
g O ML 789% & BUfF T, ABIAIZ K %
CD34 Btk o R UL RE & & 2 H 17z,

BE D PRI L 728 ik (ALL, NHL, L)
T, CD34 Btz MNC Mo B IL 455
%, 1050% & W BRIHC, BEFERE?S D
CD34 FptEfig o e & £ 2 Sz, La
L CD34 fit 5 B M ALL 1 #e4K T id CD34 By 4 Al
Ao R, MNC O RN, W25 kg T O purity
LD RIFTH o 7243, AR D CD34 i
i 65.0% L EETH -7 (Table 2,3) . i
JLERET O CD34 Bt %L (725%) 1238 LT RUG
KRR BEDPAL L Tz ZzdEE 2 b,
F 72 Z Ok % W MRD OME#fT- 728 &
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A Marker

B Pretreated sample

C Adsorbed sample

D Unadsorbed sample

A B C D

Fig. 3  Detection of minimal residual disease
(MRD) from a separated Ph-positive ALL fresh
sample by PCR method. Lane A shows marker, lane
B showes result of detection of MRD from the pre-
treated sample, from the adsorbed sample (lane
C) and from the unadsorbed sample (lane D) . MRD
was not detected in the adsorbed sample.

2 U 2 & JE 55 A Bl ASAR Y & L7z (data not
shown). Pl X Y CD34 HUE B o IEHE % TLlER)
[ 7 CD34 Bt o SR MUK & & 2 5
N7z, F7- CD34 PrlEFaME ALL 1 MR Tid MNC
ORERIZEA TH - 7258, CD34 BythMilg o [l
INHNL93% EMfE A /R L7z, L2 L 315x10°
DAERMBLA S 0.3x10° 0 CD34 Byl iz % a1
T&THBY (purity 256%), 21x10°/kg OEFHAH
KA % BRI MIE RIS L B 2 20X 10°/kg O
CD34 Fptfifie 2 20 S, AFNEE RIS ] g
LEZ SNz FUEHRCIE IR 525% & It
B RIFCTH - 72 b DDA TD CD34 Bk
X 78% LIRMETH o 72, WA g To CD34 Btk
MK & JE CD34 ML DR A, § 7% b REEH
BOBAENEL 20, purging BRI T2
SNRWIHEEA S 5. Db X b BB E k)
SRNEMI CD34 Byt 2 BIRES % 1213,
CDMUPEBREOEETH S Z L, WA pu-
rity WS TH LI LRV EELEZ 5Nz
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e N2 BRI L 728 I 3815 5 MNC @
BT = (Fp Y il 89.4%) <° CD34 #ll id @ purity
(61.9%) (L ILERRY BAT T dH - 7225, CD34 Btk
DOIEIHIE 93% LMETH - 72, WAk & IR
#Jg O CD34 Pt o F1 % WL > CD34 Rk
B CE - THD & 742 (545~921) %kl
(B BB BAR T 1 100 (90.9~100) %), #1/4
@ CD34 B flifg At loss STV Z Ll 5.
ZDloss DR E LT, DMTBRBHICH S L
CIEFENH L7l B8 2) 71 9 A NI 2535 47 L
ToMREMEZ &A% 2 Sz, MAEE R B W
T GvHD DOFHEZ I3 5 HIZ, @A FF—
A SR L 7235 MM 2> & CD34 BrthAilig % 4R
PRI 2 kA5 TIHIRISH S Tw s, ABIA
% 7248 H A7 & o CD34 By A 0 32 4R [H] L
WZoWT, SHBELIIRFEERZVERY.

HREMAKIZ B 5 CD34 By Ml g oo [ R %
MNC @ ML 3.9%, 588% &K<, CD34 btk
Mz +4C T & e h o iz, CORRIZHA
WMEHIZT 4 7)) YHEWE (clumping) 2TH &
n, TOWE»H T AMIAE Lo F %
L7720 #Z 57z, clumping # PS4 72
W, HREBIKOIRIE B X ORIE %12 ACD
ZIRF L7225, clumping AT H % 100% B2 &
WX TE AP o7z, Alcorn™ S, #UkE S 7z KRNI
WA ER I 2> & CD34 By PN Ha 2 HEIR I 14 4
&L, HRBH source & LTHWAZ & &2HEL
TWa. oI 3FH % OBARIZ trisodium citrate
ZIRFA L clumping O Z P L7z, Lol
NTRFCZ E AW HET, Hri 27z clumping
DEME L CD34 Btk o MR AML T L 72
L L Twa, Db XD SR DR S
1437 CD34 WtEMIE 2 1% % 7291213, clumping
O ZWRERR Y FRi§T5 2L, Foriish
7z clumping {ZE 2B LHIIE O loss & e /MR
WCHIZ A EDREEREEEZ LN,

CD34 FpthiiE 2 E RIS 5121345 AT - 72
ABIA ®1t1Z immunomagnetic bead %28 & <
WHNTWAS, s ¥ — RETIRENER A 50% Hi
#%, purity 138 90% Pl L& i ShTwn e,
ARG L7z ABIA 3:02 X 5 AR 3 % bead ¥
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EHARTAL L, FEEFRAETO CD34 MaD
FEUCRIEIIIZESEETDH - 724, WER T purity
WV TH - 7. FEROHE TDH ABIA
HIZ & B CD34 B d @ purity (& 60% F2 5 &
ENTHEHY, immunomagnetic bead i & H X
v etEddH 5. —J54 I CEPRATE LCKIT
T L7 CD34 Pifk (clone 12.8 ; CellPro) & 7
O—H 4 X MY —=THi L 7 CD34 $itfk
(HPCA-2, clone 8G12 ; *+ — V1) @ 1245 F 1k
OMEDDH Y, FNDS purity & FIF7-w G D
ETE RV, 5% ABIA i & bead 512X %5 CD34
R PR I D BRI = 2 e ichR et L, FRRICH CD
34 FUERDRFRMEICE T 2 MG b LB L Bbh7e.

2. MRD D&

CD34 B A oo AR B X 2 B35 AT E o B
FHR T dlogs BEYE Wbl TWwWh . SRlbivbi
V55 1 ERIICERICL 72 Ph BstE ALL 1 Bt efk
=R L, #IRELHE RT-PCR #:12 £ % ber-abl
BT oMM & A 72, adsorbed cell > 5 MRD
M ST, ZOMEITEIREIEZIT) 2 &I
XV purging IR EFE-MEEMERH o720 L L
PRIV AR N O JE 355 /1 f2 2 H3% » & adsorbed cell
75 MRD et S B ReEsE L & 5. 51
BT % H W T purging RO RFEIZ OV
THET2LENH L EEZ LN
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