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Abstract of Research Project, Grant-in-Aid for Scientific Research (2006).

Construction and application of human artificial chromosome vectors for stable gene

expression by minichromosome-modifying system.

Head Investigator: Tadashi Kaname, M.D., Ph.D.
University of the Ryukyus, Faculty of Medicine, Associate Professor.

In order to know the position effect and stability of gene expression at various
regions in human artificial minichromosomes, we have constructed four types of
modified minichromosomes, which was introduced a BAC harboring a whole gene
unit (HPRT, or Factor IX) into various sites such as near telomere, near centromere,
and euchromatic region, and we investigated intensity and stability of the gene
expression.

Fist, we constructed plasmid vectors, which could introduce lox71 (mutant
loxP) into the human minichromosome at various sites by homologous
recombination or telomere targeting method. We also constructed a
telomere-targeting vector, which could replace the neoR gene to the ZeoR gene
located at the telomeric region in the minichromosome.

Then, we modified the minichromosome using the vectors above, and
introduced a BAC (HPRT-66 or F9-66) into the modified minichromosomes by the
Cre/mutant /ox recombination system. The efficiencies of BAC introduction into the
minichromosomes were approximately 75% and 70% for HPRT-66 BAC and F9-66
BAC, respectively.

Relative gene expressions of human HPRT gene estimated by qPCR were 100,
83, and 122, when the gene was located near telomere, near centromere, and
euchromatic region, respectively. Copy number of the modified minichromosomes
in DT40 cells was 1 copy/nucleus (approximately 70%) or 2 copies/nucleus
(approximately 30%). Relative expression of the human HPRT gene was 15% of
authentic Hprt gene expression in DT40. The gene expression was not significantly
changed in any modified minichromosomes after 60 days culture.

Key words: human artificial chromosomes, BAC, X centromere-based minichromosome,

site specific recombination, gene therapy, DT40, position effect
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Relative expression of human HPRT

N B O O ® o o B
o © o & © 8 B 8

laA1 .

<— D> — n=3

FA3RSBzeo

— o ey n=

FA3euc-zeo

«— > — n=3

a7-6zeo

<«—1C > F—  n
DT40 n=3

<4 :telomere ~:BAC () :centromere
error bars: confidence interval at 95%

K8 £HIZFBEICHEITAE b HPRTEEFRE

3. ¥&8
AWFEIZEL D ctop-down 7 7O —FICIDERII N/ b b I iRk Z A
AR H—=ELTHAT S0, £ b2 ZREAKRO NS NS IRHEERICE S -4
ARZGOLLKTEDNA ZRIRESHA - &L - BIETE2RMVMETE 2,
DFREHWT, DO (FEEBEMO) #is -2k E2885% / ADNAZHD
fliz D/ —2ON LREKE-RNITREE 2D LIBHTE 5 EE 25N %,
BAC O X D721 K75 DNA ZHAKIZHI AT 285, RIS position effect |
BHENT, BEMBIE FREICENTHHEEZ SN, WSO DM M
BRI Lz, 1) RHIEET (6 » HEL L) ToOMER FREICHBITS. A5 0
JORFACHFEDOE, 2) invivo ICBTHLERRBOIZO D, FiEsif A
B OFEOA I, 3) E AINHT 28O RN R EARE AR 2ET
H5,
KO FEHW IR REARNRY F —DORERAMT, TN SREORNLETH S
EEZHNS,



