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Separation of CD34+ Hematopoietic Stem Cells using Immunomagnetic Bead
and Avidin-Biotin Column

Seung Tae Lee, M.D., Jee Sook Hahn, M.D., Seok Lee, M.D., So Young Chung, M.D.
Yoo Hong Min, M.D. and Yun Woong Ko, M.D.

Department of Internal Medicine, Yonsei University Colfege of Medicine, Seoul, Korea

Background: CD34 cell surface antigen{MY 10, HPCA-1) is expressed sclectively on the hemato-
poietic stem cells and CD344 cells are supposed o have the characteristics of clonogenic hemato-
poietic progenitors. CD344 cells would be an ideal population for clinical mransplantation as well as
for basic research on stem cells and offer an advantage for cument clinical gene transfer methodology,

Methods: CD3d4 cells were separated from the bone marrows of 9 normal persons and 13
patients with acute myelogenous leukemia on diagnosis by immunomagnetic bead method and avidin
biotin immunoadsorption column method and efficacy of the two separation methods were assesed,

Results:

1y D34+ cells were separated from bone mamows of 3 normal persons and [0 patients with acute
myelogenous leukemia on diagnosis by immunomagnetic bead and after separation, CD34+ cell purity
of AML marmow had a higher tendency compared with that of normal mamow, as 329+6.3%, 734+
12.4%, respectively, and enrichment of CD344 cell of normal marrow, which had lower preseparation
purity, was 4194 125X, significantly higher than AML marrow’s 1034 T75X(P < 0.05) and yields of
normal and AML marrow were comparable, as 591+ 118 and 41.2£9.3%, respectively.

2y Total 15 sample’s purity, enrichment and vield of CD3+ cells after separation by inimuno-
magnetic bead were 708 +£57%, 200£74X and 47.247.4%, respectively.

1) CD34+ cells were separated from bone marrows of 4 normal persons and 3 patients with acute
myelogenous leukemia on diagnosis by avidin-biotin colurn and after separation, CD34+ cell purity
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of AML marrow had a higher tendency compared with that of normal marrow, as 89.3+3.9%. 55.6+
10.2%, respectively, and enrichment of CD344 cell of normal marrow, which had lower preseparation
purity, was 64.2+2809X, significantly higher than AML marrow’s 3.0+ 14X, and vields of normal
and AML marrow were comparable, as 19.6+88 and 10.7+4.0%, respectively.

4) Total 7 sample’s purity, enrichment and yield of CD344 cells after separation by avidin-biotin
column were TO3+89%, 38.0+£198X and 158+53%, respectively.

5) In normal marrow, CD34+ cell purity of immunomagnetic bead had a higher tendency
compared with that of avidin-bictin column, as 734+ 12.4% and 55.6+10.2%, respectively, bur yield
of immunomagnetic bead was significantly higher than that of avidin-biotin column(47.2+7.4% and
178458, respectively ) P=0.05).

6) In AML marrow, purity and enrichment of CD344 cell were comparable between immumo-
magnetic bead and avidin-biotin column, but vield of immunomagnetic bead had a higher tendency
compared with that of avidin-biotin column{41.2+93% and 107 +4.10, respectively).

Ty Overall purity and enrichment of CD34+ cell were comparable between immunomagnetic bead
and avidin-bictin column, but yield of immunomagnetic bead was significantly higher than that of
avidin-biotin columni{47.2+7.4% and 158+5.3, respectively ) P=0.02),

Conclusion: immunomagnetic bead method was effective CD34+ cell separation method with
high CD344 cell purity and less target cell loss. Further evaluation for clinical application of CD34
+ cell separation may be warranted.

Key Words : CD34 cell surface antigen, Cell separation method
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ghale] 2#4) F9-3 a3k &, immunomagnetic
beadMini-MACS magnetic separation system, Miltenyi
Biotec Inc)@} avidin-biotin column{CEPRATE LC34-
Biatin kit, CellPro, Inc)% H7}=] whie g CDM4+

IS telela ek
2.4 o

1} HE HF 2 EHEHM R

Haelz) 224 F4 4 dd ghape] ¥
Ababai=of| 4] Jamshidi needle-2- o] 8sle] Fa= 20
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USA)e| #1715l RPMI vt o2 dj3]s ik 413
ol e HEZES 10% FelobHo] HAR Iscove
‘s modified Dulbecco’s medium(IMDM; Gibeo, NY,
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+ AEF SAellA] 7z} EI{}ImL” 2 sko] hemo-
cviometer 2 A S Al4kala, 1079 MEE o] &
afed ~ﬂ-"—"|*ﬂ£-ﬁ'.—*—1?]-ﬁ' T4 DM+ HESHE
AlEfsted ok
3 Avidin-Biotin Column2
ME 22|
Ficoll-hypaque 25t .25 felgh o5 ghala)s
= avidin-biotin column{CEPRATE LC34— Biotin kit,
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Table 1. Separation of CD34 + Galls from MNormal Marrow and AML Marrow by Imnwnﬂn'nagnetlc Eaad

Population Tortal um:{ 10MCD34+
Normal Star 040 + 52 1.96
(n=3) Nom-aclsorbed 499 + 89 11.5
Adsorbed 18 + 06 1.1
AML Star 937 + 94 41.0
(n=10} Mon-adsorbed 322 + 54 9.5
Adsorbed 147 + 4.6 12.9
Total Start 941 + 64
in=13) Non-adsorbed 1+ 50 10.2
Adsorbed 04 + 31 9.0

© W of CD34+ cells in the enriched fraction divided by % of CD344 cells in the starting population.

279 +

cell{ = 105 LDEI-4+ (%) Enmchment®| x) TI-E'MT{
+ (.3 19 + 03

+ 11.1 1.5 4+ 07 419 + 125 59 + |18
+ 03 Tid + 124

+ 105 M2 + 08

+ 4.2 220 + 89 03 + 75 412 + 93
+ 4.1 829 + 6.3

+ 8.4 301 o+ B3

+ 4.6 151 + 6.3 200+ 74 472 + 74
+ 3.1 TOR + 57

T Total number of CD34+ cells collected divided by the total number of CD34+ cells in the starting  population.
¥ Adsorption means the affinity between CD34 antigen and anti-CD34 monoclonal antibody.
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Table 2. Eeparatlﬂn of CD34+ Cells from Mormal Marrow and AML Marrow by Avidin- Eu::nn Column

F'npulatll:rn Total .;:eu{xm’*:lr:nﬁ+ cell{}{lt]t‘} CD34+ (%) Ennchm&n[*{}{} ‘r’mld"l{‘ﬁ%}l

MNormal Start 2490 4+ 1479 i4 + 1.0 1.9 + 09

(n=4) Mon-adsorbed 2370 4+ 1463 29 + |1 1.2 + 04 642 + 289 196 + B8
Adsorbed 19 + 1.1 05 + 032 55.6 + 102

AML Stant 2775 + 1683 1152 + 857 417 + 223

(n=3) Nom-adsorbed 1399 + 585 428 4+ 235 366 + 114 30 + 14 107 + 40
Adsorbed 75 + 30 67 + 28 899 + 39

Total Start 618 + 1017 514 + 395 190 + 95

(n=T) Non-adsorbed 2226 + 925 252 + 11.2 186 + 77 3RO + 198 158 + 53
Acmhad 734+ 17 32+ 16 ?:13139

* %F of CD ¥4+ q::ll:-. in lhe ennchf:d fl“u:tl:.*.ln dmdl:d by % of CD34+ ::E]Ia in IhE starting Tmpllhuc'rn
t Total number of CD344 cells collected divided by the toml number of CD3M+ cells in the starting population.

100
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9 40
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Bead(n=5) Celumn{n=4)

Fig. I. Comparison of CD34+ cell purity before and afier separation of normal
bone marrow between imunomagnetic bead and avidin-biotin column.

(39.1+11.8% ws 19.6£88%, P=0.05, Table 3). T4
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M CD34+ HlE2] wis ) Hald wlg, a5
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2] B2l F 9% 9 wlge =71= bead2} column
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a2 A =ebeH472474% vs 15.8+53%, P=0.02,
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Table 3. Comparison of CD34+ Cell Separation Results Between Immunomagnetic Bead and Avidin-Biotin

Column
Bt_a_d_ l’.ﬁium:1 P value
MNormal n=5) n=4)
Punty (% CD344) 734 + 124 556 + 102 0.22
Enrichment () 419 + 125 .2 -+ 289 0,77
Yield (%) 50.1 + 11.8 196 + B8 0.05
AML in=10) in=3)
Purity (% CD344) 829 + 63 BO49 + 39 (0,82
Enrichment { ) 0.3 + 7.5 30+ 14 0,27
Yield (%) 41.2 + 93 10,7 + 40 0.09
Towal in=13) (n=Th
Purity (% CD344) T98 + 57 T03 + B9 0.249
Enrichment ( =) 200+ 74 B0 + 98 (L65
Yield (%) 472 + T4 158 + 53 002
100
|CStart ElAdsorbed BINon-adsorbed |
ﬁ
80
@ = =
2 60
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= =
Qa0
a‘?‘. _— ey e———
20
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COLUMN(n=3)

Fig. 2. Comparison of CD34+ cell purity before and after separation of AML

bone marmow petween imunomagnetic bead and avidin-biotin column,
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Fig. 3. Comparison of CD34+ cell purity before and after separation of both
normal and AML bone marrow between imunomagnetic bead and avidin-

hictin colummn.
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