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Somatic cells from patients with Bloom (Blm) syndrome show an increased rate of homologous recombination
and therefore, results in generation of bi-allelic mutation from mono-allelic mutation. We have used a tetracycline-
regulated Blm allele (BIm") to introduce bi-allelic mutations in ES cells (5). Phenotype-based genetics is now
achievable and raises new possibilities for identifying novel gene functions.

Although we would like to apply this system in mice or their somatic cells, addition of doxycyline (dox), an
analogue of tetracycline, to BIm'" mice did not result in sufficient reduction of Blm expression because of leaky Blm
expression in vivo. This leaky expression has been markedly reduced in vitro by using a tetracycline-controlled
trans-silencer. A new tetracycline cassette containing the trans-silencer gene was constructed and inserted into
the Blm gene to generate a new Blm allele (BIm"™") in ES cells. We tested the dox-dependent regulation of Blm
expression and possible introduction of bi-allelic mutations in mice or their somatic cells derived from the ES cell
line bearing BIm"“"" and found that sister chromatid exchange (SCE), a hallmark of Bloom gene deficiency, was
markedly increased in lymphocytes derived from mice bearing BIm*™" alleles, suggesting that efficient bi-allelic
mutations have been introduced in mice.

We reported that Sleepng Beauty transposon (SB) jumps efficiently in mouse genome (1) and SB-mediated
mutagenesis is possible (3). Moreover, we have been recently reported potential of SB for comprehensive
mutagenesis (6). Since the SB transposon system has a unique feature that can introduce various mutations in
somatic tissues, this allows us to search for many novel gene functions in a single mouse.

Combination of the two systems described above opens a new research field for “somatic cell genetic biology”.
In this system, SB-mediated transpositions cause many mono-allelic gene disruptions in somatic cells followed by

the introduction of bi-allelic mutations from them.

1. #

R IEHENFICELTOAHBTH Y. S5 5 ol
M SAEKEPIBH LTV Y, BEMKL—D>—2 %l T
NS IRIB ORI L KR % KT T 2 & hH
frsh b,

FOROIERAIE. Zo0TEEHEGbE THEADFRE
Ml 72 & ORMIL T OB THRIEZ AR CRITT 57290
DTEERELLI ELTWA,

—OHR T YV AICERENERCEATLTETHY,
ZoHIE, BASNZERELIRTOTLIVICHEAL
(W7 VVERELN), #nTHEERTICHET22 030
Thbo

T V¥ NAERE AL, Foe 2RI AEER T T AR
THIFERCEENLZLEZRELALZSB VT VARV V¥
AFAEHCDY, bF U AKY Y VAT AR BRI
JTHRL IR TORRRLBEMS Z M5 T
5o

il

Generation of a novel system for
functional analysis of genes involved in
growth, differentiation, and cell death in
epidermal cells

Junji Takeda

Department of Social and Environmental
Medicine, Osaka University Graduate
School of Medicine

— T LIVERICE L TE TV — A B EF 2 AT b

TI— ABIETFHKIB L7270V — LA FEFERE L ITIXN B
HCIEEHEIESRIET 5. BEHROME BIZT %
&L B ICHFMABRZ SR ) AT LVERN ST
LIVERIZBAT LR, 2D & HYRISAE (255 2B
LTWwW3EEZLNS,

BIZTF ORERE 2 R CTRITT % & 1213, BRI
LTWATUNVEFRERZTDZLENRD L, EEZFNIE. N
Ty AELERRTAIEICEIDER SRS, KA,
TN — L BETFERBERLIEICIVRRZ LELTY
BIZTFORBEZMITTEL2FHEERMIELL) L LTS,
ESHIfaZ A L CEDBBEAIE L WS & 23 TX 22,
FRTHRRZ oD TFEEFHMAGDE, 7 2K KM
JACTHERTFORBEZREIN LI LTH55DTH %,

2. ¥ B&

2-1 YI9RNIDRARIUHPREMBTHHER
CEVZME B HE S HDIRES
T I TIHEFMIERIITSB M7 Y AR VP
AR EIEM Y, NAEGBERTAHETE 2 2 L2l
LC&7, Z2CTHRMILTH 2 REMTHRIER  Hm
TRBZWHEICT 572012 Keratin5 b5 Y AR —¥—2R
NG VAV 2= oI ARER L ZOXTAE LT
VARV UBRER I AERB LIS TN T VAT 22y
7= AR L, REHTZoOBERIFEZHE L7,



A X hAY-MERE®E Vol.15, 2007

20054E, TAVADODTIV—THhSB bF ¥ AR
VY R TR E) S IR EE T OREIDRD Lz 2 &8
Nature REICHUE S 7z, ZOB Rl (K29 Tn
CARMIREEtR) COBERIFELZED LI, PTUAR
— ¥ — X #EIEF % Rosa-26 BIZFHEIZ ) v 7 4 Y L7z~
T ADPER I N T Wz, A bR~ 2 2 ME IR
L7z2DTZD< Y A% W TR TRER EE -
TWabH2rT A ML,

2-2 TJI—-LEBEFREICLZIREMERICE TS

Bm7 LIVERBAREOKRET

FxiZ, CNETTESHIMBICBVWT IV — 2 #5245
& (7 b T34 7)) YEUARZTML 72K 720) THElR
FHRFTICRBNDYS tet VAT L) THEET LI &I
LW 7 VNVERBEADPRETHDL I LEERLTEL, Z
CTEFDOESHIMEA S~ A ZBAL L, A ZE Y L
ES Mg & IRk 7 LoV 22 S8 A AT BE MGt L 720

3. BRBLVEE

3-1 YIRAMILRARICOREMMBTOBREDZE
EEOBIERIZ, BIEFOFATHIT L2 ITHIZW
WS, STANS VAR VRS VT AIIBHITS
DOTHEANERZNETHORIKNETH S, T THAT
BLHID T v ARV YRR TR BN & FilE L7z, b
DEBET NI VAR yRYEHanizdbons b, Fy
WEBICEETIHFADRE TWL I EPGEH I N TV S,
Keratin-5 I VAR—F¥—APTF UV ATz IITARL
NG VAR VAR AR LY TV T VATV
=y 7 OFREMILTORENX 10 ~ 100 O ML —H <
SVOMHETRI s TWA I EAMGEENT, ZOMEEIX,
R TOMETHEERT TR TH LI EDEZOLNL,

3-2 XREMRICHETZIE7LIEREARNE
RN ZRET L PR TII RV ETFT VR E
L TR SR T o 7 L V28 Bl A% 2 Mt L 72,
Tl — LBEIEFRIEE, W7 VIVEREAZITTIERL T
Tk e AR I DAL AR 2 BHEE S WIREIC B35 O T A 1
FEB T A HRAE SN C O ililek e o AR ] 0 AL At 2 B PR
T 7 VVEREARFEEZMRE Lz, LaL, ESHMET
ALNTRAEZ HEO LRI SN G D o7 ZOEKH
BT — KBIET-O Leaky ZEBICL 2D LEZ S
N7=DT, TNEMEZ 572D tet VAT LD T LY
Y=Y AT AICMATT A N Lz 2 A ik gt
PRI DAL A 2 HEE D AR LNz,

ZZT BT Ly =2 MAARAZEI VA NT 7 MR
ZVERLL, ESHIKIC 2 v 2 4 L, FRHRDO< T A

EERL, ZOBRFESTAEER L, TOFETT R
PO USERERY ML, HAMEZBFES LR LTS
£ ik g R OM AL THE Lz 25, B
CHES FALTwa 2 EpEigEs s,

4. BESLIVSEDER

ZOoOY AT AEREA L CEEMIE TR ORRE %
MT55DTHEH. TNENDY AT LIFEHITED &
DOBBHEEZLNDEY Y, ZNLPREATE MR
FTREHAVWH LY A7 L0584 L, SHREREE TR
SHFAEEINDLZ LW EINS,

(BEXH)

1) Horie, K., A. Kuroiwa, M. Tkawa, (Z/* 4 % : Efficient
chromosomal transposition of a Tcl/mariner-like
transposon Sleeping Beauty in mice. Proc. Natl. Acad.
Sci. USA  98: 9191-9196, 2001

2) Takagi, S, H. Tojo, S. Tomita, (4> 9 % : Alteration
of the 4-sphingenine scaffolds of ceramides in
keratinocyte-specific Arnt deficient mice affects skin
barrier function. JJ. Clin. Invest. 112 (9) : 1372-1382.
2003

3) Horie, K, K.Yusa, K.Yae, (375 10 £ : Characterization
of Sleeping Beauty transposition and its application
to genetic screening in mice. Mol.Cell.Biol.23(24):
9189-9207, 2003

4) Yusa, K. J. Takeda, and K. Horie ; Enhancement of
Sleeping Beauty Transposition by CpG Methylation:
Possible Role of Heterochromatin Formation, Mol.
Cell. Biol.,, 24; 4004-4018, 2004

5) Yusa, K., K. Horie, G. Kondoh, (¥ 54 £ :Genome-wide
phenotype analysis in ES cells by regulated disruption
of the Bloom's syndrome gene. Nature 429, 896-899,
2004

6) Keng, V.W. K. Yae, T. Hayakawa, (/> 10 % :Region-
specific saturated germ-line mutagenesis in mice using
the Sleeping Beauty transposon system. Nat. Methods.
2 763-769, 2005

7 ) Hayakawa T, Yusa K, Kouno M, (4> 2 % : Bloom’s
syndrome gene-deficient phenotype in mouse primary
cells induced by a modified tetracycline-controlled
trans-silencer. Gene,. 369; 80-89, 2006

8) Ikeda R, C Kokubu, K Yusa, (¥ 4> 3% :Sleeping Beauty

transposase has an affinity for heterochromatin
conformation, Mol. Cell. Biol., 27 : 1665-1676, 2007

— 100 —



