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Gene Marking: Retroviral Vector-Mediated
Gene Transfer into CD34-Enriched Human
Bone Marrow Stem Cells

Yoshiaki MORIYAMA

Tubame Rosai Hospital for Labour
Welfare Corporation, Niigata, Japan

In order to improve the efficiency of gene transduction into human hematopoietic stem
cells by retrovirus vectors, we conducted an in vitro study to determine the optimal
conditions. Cells used as the target were CD34-enriched human bone marrow stem cells.
Retrovirus vectors used were LNL6 and G1Na40, both carrying the Neomycin-resistant
(Neo-R) gene as a genetic marker. Transduction efficiency varied from 5.1 % to 35.0
% , depending on the factors and procedures in the experiments, which comprised MOI,
the duration of exposure of cells to the vectors, and conduct/nonconduct of centrifuge
of the cells during the exposure. The most effective gene transduction into CFV-GM was
found to be a 48h-liquid culture with growth factors followed by 48h-vector exposure with

the spin transduction.
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BETF~—F v TRENEFERERD.
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NeoR Mfnfrlirt il b A A AR )
G1Na - 40 (titer: 1 X107 cfu/ml), LNL6 ([&: 5 x10°
cfu/ml), &5 GINa-+40 OEME~7 #— (FH: 5%
108 cfu/ml) @ 3% (GTI ##R#H) #HEHL, K562 cell
~® NeoR BEFEAL FORACRIEZTERF*
B Lo, RN 2 —ORETEEYR 1 1R,
Zhik SY/LT assay 7o & T helper virus ORAR
BRI e, MR TLEEMPER IR LDTHS.

K562 cell ~® Neo-R BIEFEARHE~DET I
LoTERIRNY, BT vector DRIE LR
(MOD), SHifilaoEls & BaFFHE, fresh vector @
B REE, B (2,500 rpm, 9049 %T, HAZ
# (TDE) B8+ 5. #ic, vector X IERMINEA#

fhEE s, BOMFEEMLSEY, TDE 2 ~51F
AT B EPER SR (R D.

&5, Neo-R BEFEAMBROERERCH NS
G418 BELEHET, TOKBE ILAFIRHE SEBEL
BPFHEORR & 50T, T D&, G418 (0.5
mg/ml) ¥ L7 clonogenic assay = L %R H%E
L, FLEMBERE L7 well assay (G418 EHRINOZ&ME
T, clonogenic assay #fT\,, FOHEM@EAD 11 =—
% pick up L, G418 (1.0mg/ml) %Mz 7 well
TRINEEE) THETLE, BIETIE G418 LB
cytotoxity ¢, TDE I/ NTHEX N A, BE T
G418 BE (1.0mg/ml) BEVC b 53, TDE
1EE L, BRI S L60%FIEIZ LA L, o
well PJ-CHEME L7z K562 cell (& NeoR BEIEF % HE
LTwAZ &M PCR ETHERT A2 LT (K 2).

psi TAG
Y
LNLG | B B Y
LTR Neo-R LTR
. TAG
psi

G1Na-40

98 00%

LTR Neo-R

IRTIIIETE?
R IITIL
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B1 BETFEACHGEL YL ARART 2 —DOREFEE
LTR: £o=—EHAEY A VA L AEY 1 /L 2 %814 L7 long terminal

repeat

psi: Nor—o v T TFu
TAG: mutatid start codon

Neo-R: x4 <A1 v viittE&EF

1 Bt G418 BIREBEC L5 Neo-R BETEAD K562 ffa~0HARE :
%k D colony assay & well assay O

Selection assays (TDE%)

Vector (MOTI) colony assay well assay
non-spin spin non-spin spin
G1Na40 (20.0 ) 6.0 21.0 31.3 59.1
(supernatant) (2.0) 5.8 16.4 — —
G1Na40 (25.0 ) 18.7 30.5 33.6 50.0
(concentrated) (2.5) 9.4 23.0 — —
(0.25) 6.1 — - —

1) colony assay: After vector exposure, cells were cultured with G418 (0.5 mg/ml).
Colonies grown in G418 compared to total colonies grown without G418.
2) well assay: After vector exposure, each colonies grown without G418 were picked
up, transferred to wells with G418 (1.0mg/ml) and cultured for 7~10 days.
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B 2 K562 #ifi~ Neo-R BEETFHEAE, WX
hi-a1o=—% at random = pick up L,
G418 (1.0 mg/ml) &0 well WB L, *
O well FTHEL . K562 #ilan PCR #
Hr: 14k markers 2~ 7141 well N THE
& ro—v,

I. b MEMBMBIE~OBEERFEA

DLEo#@Ems i, v~ BEfls S CD34
Bl s o8 L, B~ Neo-R BETEA%
BEf L7, L e AR 2L DRETFEAK
(3, ERMRROBIE (SH) OFEIEETHLZ L
b, CD34 BYE#ife#% growth factor (SCF, IL-3,
1IL-6) &Hhicwetkssss L, = oMEihigs ko (8 3).
ZOEED B, vector FRINOFE FEE L WA EE240G
IR &% 2 bt

—7, WlkEsH24% & C4SHEIE, BBFHOIC colony
assay (BFU-E, CFU-GM, CFU-GEMM) L, vector
I BB OZEEELBRELL B 4. *
DOFER, growth factor &ItIC4SMERMifksE® L, *
DA vector # BFR (24F:fE145 12 fresh vector
RACHL) L, HOBIEXINZ T vector R X AN
D BEFESELT, CFU-GM OTDE 15 E35% & %
FL (R 2). Lrl, RESERMOREBCH2D
59, CFU-GEMM #Ehnii B ©, Rssiin~
DOBEFHE AL, growth factor O LA &,
TENBLETHS.

—fi, AIUECHESEaE D B 2ab i
Tk, B SHEAET 284, clonogenic cell &
LTl &4 100 EEER TV S &b 58,
- T, EAYMRKE (clonogenic) & 1 %Ll E~v— 4 —
BEFHEA SR, »poRBETHE BETESRSRI
Wit s & 5.
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F2 Vi ANy AL Bbe FEMBHEE (CFU-GM) ~® Neo-R

BETFOEADE (%)

G1Nad0* 24h-48h exposure 48h-48h exposure
(supernatant) non-spin spin non-spin spin
MOI: 25.0 12.5 23.8 32.1 31.4
MOI: 2.5 5.1 12.1 10.3 35.0
MOI: 0.25 - — 6.9 18.8

*: 1x107 cfu/ml

#: After 24 or 48h liquid cultures in the presence of SCF, IL-3 and IL-6,
all transductions were carried out with daily changes of growth factors
and retro-viral vector-containing supernatant with and without spin.
CFU-GM positive colonies for the transduced Neo-R gene were selected
by a clonogenic assay with G418 (2.0 mg/ml).
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AOEmBMEBEc s 2 8EF~—+ v 73, &
/= unpurged marrow T AML, CML D& 54 H
WME% (neuroblastoma) EWVTHEMHEE N, WTh
DOFFI b BEME (unpurged DEE) MBS LT
ez & PCR h TR E ATV 5. L L, BEE
MM I+ % purging OF M, autologous
GVHD =& % graft vs leukenria (GVL) zhE DB,
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ANY L—-OREWERED, ThOOMBEMATLH
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