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Development of mouse model and novel gene therapy for Diamond-Blackfan anemia
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WFZER R OMEEE (330) : Diamond-Blackfan anemia (DBA) is a congenital red cell aplasia
in which 25% of the patients have a mutation in the ribosomal protein S19 (RPS19) gene.
Recently, it was reported that other ribosomal proteins (RPS17 or RPS24 etc.) were also
mutated in DBA patients. We constructed lentiviral vector expressing siRNA against RPS17
or RPS24 to analyze the molecular mechanism of DBA. We also constructed an inducible single
lentiviral vector, in which both siRNA and KRAB (Kruppel-associated box) gene were
contained, and transduced with mouse bone marrow cells or ES cells for development of
mouse model of DBA by tetracycline—induced siRNA against RPS17 or RPS24. However,
transduction efficiency and cell toxicity of lentiviral vector was one limitation for
making mouse model of DBA. Therefore, more development and/or modification of the
lentiviral vector may be needed.

AATIRTERA
(BN - 1)
[ERESES [MESES ¢ & &t

2008 4 1, 400, 000 420, 000 1, 820, 000
2009 4EJE 1, 100, 000 330, 000 1, 430, 000
2010 4R 1, 100, 000 330, 000 1, 430, 000

R

R
# 3,600, 000 1, 080, 000 4, 680, 000

WFe 4By o E ke
BIfE OS5 « fE « WEMRIFRES: - /NERE
XF—U— R &Alfl - EF/LEM - RPS19 » 5 T 159 « siRNA

1. WFZERRAAYE WD 5

Diamond-Blackfan Anemia (DBA) |Z%& Ifi %
FIER E L, FRICPEREZEOERTHY
FORRIZE L TIWEZRBEICIEMA X

LTUWR NS, DBA BB DK 25% 2B W T U
AN —AEH S19(LAF RPS19) O s 1 R4
DEEEINTWS, LOLARLEEETIC
BNV FREIEIHEE STy, 5FETO



DBA AFZEDRIEE S E LT Q) BEHE NV 2L
WFFRIC LB RS o TR FITADIT L W,
(2) DBA Ol EHARDY in vitro THHEFEMNIA
T D, (3) DBA DIFIAMENT. 1AW kR
MEATZDETVNFELRY, 7 ERHIT
HIv, TS OEHE NS DBA OIFIRIENTER &
WEDIBIFIEDOWE 2T 5 DIXNEETH -
77 & 25EA% L7 DBA =5 /L (Blood. 105:
4627-4634, 2005, Mol. Ther. 11: 627-637
2005) 1% DBA RE DOV 7L LA URILR
GRIFREFEREAR T, 2 =—BRRE DK T,
RIMERR RS, 728) 266, Zhbo
EF VMM HIZ LD S TIEARAHET
B o Tokk &2 TR AT AIRE & 72 0 DBA 40 1~ A
= X LDFEM 21T > TE 7= (Stem Cells. 26:
232-239, 2008, Blood. 109: 980-986, 2007).
TS DOFERAEFIT, ARUFZE CIRERRISH %2
I E W BT IR R L GBB T1R%) OB
WEITV., ZOHMEL B2 ERFT 5,
F72. FODITHER DBA DFET LT A
DOYERL L RIS 5 DBA HE D& s fiAT
HITH- TN,

2. WO HEHM
ARHFFETIL DBA D X 5 72 BIRREMNT. 4+
A=A LORF, £, IREIEORR % B
L. 4 F COWSERES % FEIZ DBA O#W) T
T (BTN~ R) OfERLE | ZEDRFKRIG
H 2 S BRICE W 7 Fr R RS GRS 116K
ORFREBENET 5,

3. WRFED I
(1) DBA EF /L~ 7 A D{EH

1) FAN(T A7 V) FEEL
F 7 A VAR 2 — DI

RPS19 @ siRNA }x TN GFP BT 5T k
THA 7 HEEMEL T ANV ANRY
4 —|Z KRAB (Kruppel—-associated box)
{5 F (Mol. Ther. 11: 627-637, 2005)
THLIIAATE S v TN H— m fERL
5% 1),

2) ‘B HEIC L % DBA BT L~ 7 ZADAE
22

~ U A E AR L e s
TN FTANANRY Z— |2 CEET
WO ERERBAE 21TV, AAE & ERR 4.
FRIFH A7 VAT siRNA BB L,
RPS19 DI HLZ |32 FIZ LV DBAET
N~ ARERIT 5,

3) FI LAY 2=~ ADER

~ 7 ZESHIMIZT FTIH A 2V Lk
MEIZ RPS19 @ siRNA BNFEIRTH L F
ANVARY X —THIETEAL, hT
Az I AERERT S, v R
FVERA%T b T4 7 U 2T siRNA &
FHHIHED,

(2) FIRIBFE (B 1R O3

E MO B AR 2 (e S B HE S
A KT T 5 Homeobox transcriptional
factor B4 (HoxB4) FHL-~7 ¥ —|Z RPS19 %
FALARIA T i AR BB T8 AT in vitro,
7n vivo CHANE 24TV BRI O Bl & 3 A
%o FT1E HoxB4 ZELH#EHIAL IS THRE DTG
PN FRED, BIERIITEVW )2 std 5 L3t
W2, BEY T NANZT in vitro TP DBA T
B oo, B L UGE S 7o i iin o HEiE &
RErd 5,

4. WFIERE

(1) DBA EF /L~ 7 A DfER

1) AFFEML o F T AN ART H—
DER

DBA DEF /L~ 7 A DVERLD 2 D HEH|
(T v VA7V )FEE L TF UL
AR B —DIERLATT 572, RPS19siRNA
K ONGFP NS DT v T A7V U
WML T A LAY Z—|Z KRAB 1B
F- T AT TN 2 — AR
L7, siRNAJZ 3 ‘LTRICHl mE—& —
MOFREET D L9 ITHBAR, BROHE
BN CIL siRNA XX T VIR ET 5 L 9
L2 1D), 2DV TR H—TF
AI RIZTCL U TFUAIVARY Z—%AE
L, MEKICEETFEAL, T hTIY
A7V AT K DFHEENE, siRNA ORI AR
MLIZEZA ThIHA ) DR
(\ZH&TF LT RPS19 OFEHLINHI2h R 2 789
77

X 1. siRNA FEFL L > F 7 A VAR Z—

F 77, IAEHTZ 2 RPS19 LIS U AR Y
— AFE M (RPS17, RPS24, RPL5, RPL11 72
E)YORELHREINTEY, ZhbnY
R —NEHEZNEHT L Z LI kDR
Tl 9T 57T, RPS1T KT RPS24
OEHAZMEIT HFEEL TF A LR
R B —DVERLEFT - 72, [EHEIZ HeLa
JO B n B A& 1TV, RPS17 K& OV RPS24
@ RNA #ifilh %2 U 7 /v 2 A A PCRIZT
BRetlize ZA, LY FUANLART H
— O BEARAFIEINHID R 2R 7= (K 2)
F 7= RPS17 K TN RPS24 DIEELINH] & L1
FHAEEESIRE DA T 238 7=,



X 2. siRNA #lZh 3R D Fe

"
N

-

9

-
|
|

2
B

2
B

I I
GFP SiRPS17  siRPS17 GFP siRPS24 siRPS24
1ml 3ml 1ml 3ml

of
2
Relative RPS 24 expression

Relative RPS 17 expression

e
5

e

I, ETVEMER O %2, RPS1T
F 721X RPS24 (Z%)3 % siRNA J OF GFP 23
BETHT NIV A7) UEEEL T
A L AR 2 —|Z KRAB A5 T & L IRA
WNIZS TN TFTAINVARY Z—F
ERLL 7=,
2) HREBHNIZ X5 DBA BT L~ 7 ZADIE
22

SiRNA FFERELL VT U A VAT X
—TO~ 7 AFHRELE gL, B
AN Z 7z Rpa s BESE il & L = 972 1T,
HHIFFERI DS TN F T A LA
7B —ZfERLL  BFUALE LT-~ v 2 E i
R B A Z R AT, o7
B EANNREED ZERRETH -7,
LUFTA VARG X —DH A ARKE
L potBllminbizvy v F oA VAR
JHR—5 "D ENRETHDLEEEZ
bz,
3) hT LAY x=w 7~ ADIERL

~ U AEHEAIE & [FIEEIZ RPS17 KON
RPS24 @ siRNA % 8 Bil3 2 SEAFHEA D >
VINLTFTANANRY X —Z T
A BS ffRIC B T EAERAD G, i
B, BEFEADRICHERHY N7
VAV x =y I AOERIC R
IR EASNT- 72 ES il a5 Z &
NR#ETH -7,

(2) FHERE GBIE TR OR%

BUE O IE MM 2 55 & L 728 is 1R
FEOMER & LT, B S AL ER
DME < growth advantage & F#7= 72 W I T
IXBESIENGICS WZ ERHITF oD, K
MR CIE Z ORE R Z R < | &M
Jam H EE R A S EHEE S 5K+ T
& % HoxB4 ZFEBLSH, B EAINTiE
MR 2N HENE 5 X 5 2 Al e v AT
LDOBREAATE Y, HoxB4 BT T /¥
ANARY Z—DVERIZ 1T > 7=, F 7=, HOxB4
HEL I UL NART H—IZTCIUAE
BRI\ EA L, BET D ZLI2XD
BYwof a2 a7 4 —DOFT )L
A DIPREFER DO BGEZFRD T (Mol. Ther.
18: 1373-1378, 2010),

4[a] RPS17 & TN RPS24 (2% % siRNA &
LT OANARY X —F{ERLLT=, AN
ZBWTZINHD Y RY —LHEAZIMEH T
HZ LT X Y, RPS19 ZHNH| L7=354 & Rk
\Z AR ERE ] 2 38 6 DBA DJRREICEE - L T
WaHboEEZ LN,

VAR —LEAZMEITLZ &1L 0, #
JaHETEMEINE = 5720, BEHBEE O T
VAV = 712 L5 DBA BT LVEMERLC
BWT, 1 2O T N7 X —[ZT siRNA
T HMAH U RER L o F T A LAY
2—FERLLT-, L LS, v 7 25
AR, ES AL IS+ e B s AR DS
LI, o, UANART Z— |2 X DAk
HHEELRDO LN, Mk vF AL
AN Z—HGoNRVWDIF Vv TF UL L
ARG H =D A ARKREWVWELEEZLN
Tre SBRDBTANVANRT X —DWBEITH
T &I, MlamtEz2lRE T 57-0lcy
ANARY B —DOERIEORGT b LE L E
Z b,

H AR EEEIE R 7 T d 2 HoxB4 % FEi
IHELFEAINZEMBAC growth
advantage /-4, HIET 5 AT AT L
D, BYMof a2 ba 7 4 —DFET L~
T ADMBIER AW EST DT ENAETH
o7, BHIEE G O b7 & ORIVER 38152
L7-#PH TIZRO o 7=, 4% DBA OiEis
FIREEZ XU & L, Ml 2 220 &
L7zkkx e Bl FIREOICHICHFFTE 5
EEZ BN,

5. EARRMLE

CERERm3C) (Bt 5 1)

1. Miyake N, Miyake K, Yamamoto M, Hirai
Y, Shimada T:Global gene transfer into
the CNS across the BBB after neonatal
systemic delivery of single-stranded
AAV vectors. Brain Res. 2011;
10:19-26. (&3¢ - H)

2. Miyake N, Miyake K, Karlsson S and

Shimada T : Successful treatment of

metachromatic leukodystrophy using

bone marrow tnsplantation of HoxB4

oerexpressing clls. Mol. Ther. 2010;

18:1373-1378. (&7t « )

3. Igarashi T, Miyake K, Masuda I,
Takahashi H, Shimada T:
Adeno—associated vector (type
8)-mediated expression of soluble
Flt-1 efficiently inhibits
neovascularization in a murine
choroidal neovascularization model.
Hum Gene Ther. 2010; 21: 631-637. (&
@t A)



4. Takizawa T, Gemma A, Ui-Tei K, Aizawa

Y, Sadovsky Y, Robinson JM, Seike 6. AFFEHHAE
M, Miyake K: Basic and clinical (1) WFFefREE
studies on functional RNA molecules =% §L— (MIYAKE KOICHI)

for advanced medical technologies. J HARER K « [E520 - e
Nippon Med Sch. 2010; 77:71-79. (& Whge %2 90267221
Wt A7)

CERRE) (40 1)

. Tamai H, Miyake K ez a/. The Activated
K-RAS protein accelerates human
derived-MLL/AF4  induced  leukemo—
lymphomogenicity in transgenic mice
model. 2010.12.6. Orlando, USA. The
52th American Society of Hematology
Annual Meeting

2. Miyake K et al. Development of
adeno—associated viral (AAV) vector
mediated muscle directed systemic
cancer gene therapy. 2010. 9. 23.
Osaka. The 69th Annual Meeting of the
Japanese Cancer Association.

3. Miyake K. Application of AAV vectors
for translational research. 2010.7. 3.
Tochigi. The 16th Annual Meeting of
Japan Society of Gene Therapy

4. Matsumoto T, Miyake K et al
Adeno—associated virus (AAV) typeS8
mediated systemic neonatal gene
therapy for hypophosphatasia.
2009. 10. 23. Hawaii 59th Annual Meeting
of the American Society of Human
genetics.

5. Miyake K et a/. Efficient correction of
cardiac abnormalities in Fabry mice by
AAV  type8 mediated systemic gene
transfer. 2009.7.9. Osaka. The 15th
Annual Meeting of Japan Society of Gene
Therapy.

6. Miyvake K et al. Direct comparison of
adeno—associated virus serotypes for
systemic delivery by long term
monitoring of 7Iinm vivo quantitative
noninvasive imaging. 2008. 5. 29.
Boston, USA. The 11th Annual Meeting of
the American Society of Gene Therapy.

7. Miyake K. Adeno-associated virus (AAV)
serotypes: In vivo expression and
tropism in mice. 2008.7.13. Sapporo.
The 14th Annual Meeting of Japan
Society of Gene Therapy

8. Miyake K. et al. Development of

adeno—associated viral (AAV) vector

mediated anti—angiogenic systemic

cancer gene therapy. 2008. 7. 13

Sapporo. The 14th Annual Meeting of

Japan Society of Gene Therapy

1




