Bz C-19

HEMREHBEMRARBRES

MZEiEE - EBHE (B)
IS HARS - 2005~2008
EREES 17380039

Rk 2 14 6 A2 3 HBLE

MERER FIX) bRy IRMEFALLIEETIVERDEEFHAERT

AT LD

HZCERRER (EX) Development of transgenesis—based systems of gene functional analysis
for non-model insect species

MRRRE

&I IE#H  (HATAKEYAMA MASATSUGU)

WITBUAN BREAVERMRR - #HEHFARNEGFHARLI=Y + - TEHEE

MEEHSE 50281142

WFFERR O

WHBRF (FZ ARV ) XU Z—%F LI T oAV 2=y 7 (BiaF#R) Bl

WHENL STV D

NFH. FavhA, avFavABLUONTHORBRZHW, M mi 3

Y UNED LD RETF AR TRV RIFE GEET VR TETE 5 A T
s A7 AOMBEEITR o1z, 7 b THA 2 VA< 2 AR LIz S T RS o 2
F o (Tet-0ff ) & 7Y AR UARAZFR L= v ¥ — b T o FRICONT, g

Bz CEATE oA R LT,

AR
(BHHHAL - 1)
[ERESES LIEESES ¢ & &t
200 5 5, 300, 000 0 5, 300, 000
200 64 4,000, 000 0 4,000, 000
200 7THE 3, 200, 000 960, 000 4,160, 000
200 84K 3,100, 000 930, 000 4,030, 000
I
o dk 15, 600, 000 1, 890, 000 17, 490, 000

WFgesr i - B
B OSSR - ME - B - SRR

F—U— R BB RR, BisT T,

1. AFZEBIAE S D =
FFFEBRIARES C, N T v AV == v 7 Hifly
DHENT S TCW= B Wik, JOAHE 2RI,
NFH1M, FavH2ME, avFavH2
FCThoT-, ENTIE, AUFICEREIC ST
HWFRED T N—TIZ L 5T, ~NFH, Fa
VH, BXOavFavHORRT, FT7»
A = = 7 HAR N ST,

N v AV z=y 7 ERERHE L &R
FREREMEAT DT A T 4 7 BAKIZ T TIZHEE
ENTWTEEDTHIN, VATIT 47

B FREHE, LAYz

(OB S TRSREfRT N TR DRI, T VE
MoXF Ao a7 g R |IZRLATWY
HEI R TH T,

B HIZR T 58 B TREEMITCIX, BV
R DBA LD, EAEL OB HE
MERARIRTH D, $i2, FFET NVER T,
HBREX OB LD RELE TR —F—R
FEREE 5 T OMFRIER OT=0I2, =y
Y= T v TIERERERFRIEORKE D
KD BTV,



2. WO HBY

N UARY Ry Z—FRHA LN
VAV =y T EINBHESL SN TWS R
Z WV, BA LTSI ORBHENES IS
T&, RRBZHZ CHFEETLVERICHIEH
AlRE7e, AR D L O BB TN AT 2%
BT 2 ZLNAMTH D,
()7 v 70 A 270 UilittEA~<a o &2FAHL
7B AR T H BRI > A T A
2R T AR AFRANEFH LI
A A
B) N T v AR i AR LT 28R B
%

3. Wik

DTOE >R T oAV 2=y 7 R %E
BT TGN F (NFH), A a(FavH).,
BIOFIFv by (20vF=2UH) OFR
ZNOMTIEH L THIT L7, REIEHICH
WERT Z—ZHOWNWTE, Ffavravds
U R CEIEMRR T2~ T2,
(1) &= F3EBHIE (Tet-0ff) AT A
BERE SN O 7 1 — ¥ —OFE F T tTA
I TFA2RBRT LT 7 FRN—F =% &
TRE 12 & » CTEMNELE T ORBNTE S
HET x 7 B —FREEH LTz, BEEET
Zidkktas e EA'E (EGFP) #Eis & MW
7o TNHLERZBLL T, EEE ORI
WA KRB L PCRIEIZ L - TN, 51T
T hITV A7) G DEADH DR
w, BEEBESEMEZ2HRE L,
(mi/ﬂ/% KT w7

R AIIZ piggyBac HEBERER A EH T 5 Y
YT ARE—H =Rl EET T4 —
THIE S NZ LR —Z —2EEAE BT
bbb, moAy—EEICEAISNS L L
R—F—wAEHEBRETORBEDKRMT
XD a—T—F—RHEEEH L, 25
EAREL L., LAR— & —u R A O R B
RRBIGFTIC OV TEBA Z & LI,
(3) 72 oRAE B %8

TN —= T TDOEOIEH L
Uy T AZ—Z—Ff L T TIT piggyBac
Ry ¥ —%ffo CTEHINT-RHEE
a2—T =X —FFE LTHN, b2
L CTH OB EZ TR, JHRERFH O]
B EMRAE LT,

4. WFgERk R

(1) &= 3EBHIE (Tet-0ff) AT A
P XA 2l audg URTCEFICE

HTLH2 LamRLAE, v a vy /7 EREE

{5+ (hsp70) 711 & — & — T tTA s D3

WaEHIECTE 57 ¥ —L TRE il T C/&Z

M EGFP &fn 2RI+ 57 ¥ —% T,

AT TINNRF A3, FIT DT
ENORET, 77 FN—F =Rt 7 =7

B — R a ST LTz,

T T ANNF T, 2SO RFEDREUC
iDﬂA'manpmﬁﬁmLm%%%o
MTOHIH EGFP B+ HEIL L, FOEyen
s (K1) . £, RERHZ—H D
RO LB, T TV A7 U % 100 u
g/ml ORECRAOKGT L LIk, £
DFFRDIRT EGFP i&{n 1 DB & 52 212
HTE =,

1
TA + + — - + + - -

EGFFF + + + + — — = =
Frovsone — + = 4+ = 4+ = +

RT-PCAR THEL-ERE=TORR

X1 BT IANRNFIEBIT D Tet-Off

B A = TlE, tTA, TRE-EGFP D J5 & #f
OfEETIE, B, SR TIEBA 3 v 72k D
tTA B DR EFHEIC LY EGFP OHEOEN
mEh ®2) , £, 7 -IFH A2
CHLWEIRFUH A7) &, 10ug/g D
BECANTEE~NREALTERET DL, il
TO EGFP Bn FRIENIHI Sz, b
DONFINTIRERF T, BHIZX DAL - £
FEIZ R BT 72,

tTA; TRE-EGFP

X2 HA3TRITD Tet-Off

BT TNNF A TDONTIUTEBNTY,
Anwlkxiavavya @ hsp70 7
0 — X — (X AR TTA DR AFHE L
IR —F—IRETIIE T 3 v I
L DB R RBHE N TE RN E RN Dbn
-7z,

FITFURNTTIE, T FR—F—FkK &
T XA L, RELUZ L - T
tTA. TRE-EGFP Di )5 # ok % {EH T
T, FRARN S, tTAIZ X D EGFP &/fx
FORBEFEIIA DN Do T, TT =T H
— %D TRE-EGFP Efx 1D AN EIZ X
DILENROAREMESENE Z LD N, WE
DL ZAFENIFTRHATH 5,

QAP —rT T
1A 2Tk, piggyBac & #72% Minos k7



VAR Ry Z—EFH L, BBREILL
9 WERIZ pigoyBac #niB R A FEH T 5 Y
Y USRS —H—FR L, actind Bl O
oE— % —TCHIM 7 Gald Eis 1
(A3-Gald) %t o3 a—T— X —RHEElE
HL7z, 2B ERET 5 & 10-40%D 1-FR T
A3-Gald NHIEB Lo Y — T v
FAUNELNT-, ZOFRME ., UAS Tk
EGFP Bz % b DL R—¥ —%Hk & &hdd
% LkE& 72 EGFP O3 BIEER 2 R R 1E
5 (K3), FT AR UARAZFIAL
Trmon Y — T v R T A Z &R
OYIEESY

M3 HAaToOz A —rT oS

KT T NN FClE, piggyBac BafEEE s

TET ) ANICAEME LYy A X —
H —R%E & piggyBac O i AR i I B S
(ITR) OMIcHEBE T o —% —D T
EGFP Bz %t >, MIEE AR L KR—%
—RMEAEH LTz, ZHDORKAE AR LT
FOFREFTSTZN, FHERL2D L ZIVETIZ,
BHEXZ R ETE 2 R2MOEHICIZE -
TURWY,

SERBT-Z N — Ty TR £
BORMENEH L CFHEBET OMLENEL D,
HA DT AT L TiE, Gald/UAS ZEFIFH L
TWA70, bT v 7 ORREOHIIZT
N —=RNT T T A Uk LR—X =R
ERB LTINS, F, BT T
INFDYV AT LTIE, =N —0iHIC
ViR— 4 — BB REASND TR0 T,
DI OFEBRIITEEEHTE 2, £Z2TZ
NOORPFEL LT, LR—Z—FFHL LT
b, Ty TEN N —HIEIC L D
TIFR—=F =% E L THRHTE S
BEAEERRE L, (TA B o Riric
EGFP Bz 2 A L THREHIED L., @e
B H'E (tTAEGFP) 1%, EGFP oE %% L,
TRE FTHICHEA LIZLAR—F —@BIzF0O%R
WaFETEl, IbIT, tTA OFFEMHIE. 7
cNoHA 70y Qug/ml) | HAWVIRFY
P77V 01lpg/ml) OBSICEVESN
HZENHBAL, F M2 a Yy
TOMEMREIT R ZATHY, hT
FGANRTFBLODA a~DEANIZITE-T
U‘fcﬁb‘o

FITFURUTIE, VYT AR —FR

L VAR— 2 —RMAEMESL LT, =y
P— T o TORHEIZONWTIINWED L Z

ARERTE TR, —J, BEHBFEH CTILH
PEDEWGR ) IR BBIFHE 7 1 £ — X — D

ffie LT, 7 b cytoplasmic actin i&
fRfo7ae—4—Fkiisr/rn—=7

L., TOHEMEFFA v ayyaun sk
W CHERR LT,

(3) 72 oR A8 B HS

BT TGNNF A3, FIT RO
TNOETH, =P — Ty FITHN
V% VTR =R —FRiff e, I a—T—X
—/ VAR— 4 —REERBT DI EITLY,
TEIRE R A FRAGETH D, L LanbH
EDLZ A, FHAME L THNDFRERD
B ETITIEE > TR, KB 38H
FEERNNBETLEZ HND,

5. FreREIRLE
(BFgEfEE . WFFE o3 K ONEEAF TR 12
=Ny

(MRS ) (FH1 4 4F)

(D Hara K, Kuwayama H, Inukai Y, Yaginuma T,
Niimi T (2009) A novel fusion protein that
functions as an  enhanced  green
fluorescentprotein reporter and a
tetracycline-controlled transcriptional
activator. Dev Genes Evol, 219: 103-110.

@ Hatakeyama M, Sumitani M, Yamamoto DS,
Lee JM, Oka K (2008) The sawfly, Ahtalia
rosae ruficornis (Hymenoptera) as a model
for developmental and reproductive biology:
what has been done and what should be done?
Proc Arthropod Embryol Soc Jpn, 43:in press.

® Hara K, Kuwayama H, Yaginuma T, Niimi T
(2008) Establishment of a tetracycline-Off
system using a piggyBac-based vector as a
gene functional analysis tool for the temporal
targeting of gene expression. J Insect
Biochem Sericol, 77: 159-166.

@ Uchino K, Sezutsu H. Imamura M, Kobayashi
I, Tatematsu KI, lizuka T, Yonemura N, Mita
K, Tamura T (2008) Construction of a
piggyBac-based enhancer trap system for the
analysis of gene function in silkworm
Bombyx mori. Insect Biochem Mol Biol, 38:
1165-1173.

(® Kaobayashi I, Uchino K, Sezutsu H, lizuka T,
Tamura T (2007) Development of a new
piggyBac vactor for generating transgenic
silkworms using the kynurenine 3-mono
oxygenase gene. J Insect Biochem Sericol,
76: 145-148.

® Kuwayama H, Yaginuma T, Yamashita O,



Niimi T (2006) Germ-line transformation and
RNAIi of the ladybird beetle, Harmonia
axyridis. Insect Mol Biol, 15: 507-512.

@ Uchino K, Imamura M, Sezutsu H, Kobayashi
I, Kojima K, Kanda T, Tamura T (2006)
Evaluating promoter sequences for trapping
an enhancer activity in the silkworm Bombyx
mori. J Insect Biochem Sericol, 75: 89-97.

® HAfRms, WEEHB, ADARED, EFERS
(2006) iEfm 1-H#HE % 71 A 2 DRFFEDOBLR
Ltk wmAR - BB T v T5:
155-159.

@ BINIER, REH A, IARRIT, ZFHA
3L (2006) 71 7T NNF DO EARF AL R
DB EASBORE. &k BhAA 4T
v 7 751 167-173.

A, SR, BEET IERlE
(2006) X7 v b U OBIEFHERERENT >
AT LDOBUR &R, #k - BHRASA AT
v 7 75: 175-182.

@ FrEfEsg UEFfE (2006) X7 ho
® larval RNAI 5. H RN 0 Wese ey
= —A 121: 32-37.

@ Sumitani M, Yamamoto DS, Lee JM,
Hatakeyama M (2005) Isolation of white gene
orthologue of the sawfly, Ahtalia rosae
(Hymenoptera) and its functional analysis
using RNA interference. Insect Biochem Mol
Biol, 35: 231-240.

@ Hatakeyama M, Sumitani M  (2005)
Preservation of a transgenic strain of the
sawfly, Athalia rosae (Hymenoptera) by
artificial fertilization using cryopreserved
sperm. Insect Mol Biol, 14: 105-109.

HEHESE (2005) Bin - CTHRLT b U
LT OBEROURL. Bl L B 400 9-12.

(Ea#EEK] G134

O KM@, BEHE O, NI ARy Ux
FIR LT A 2 OBARFH)Y — /L OB,
% 53 [\l AAISHEMW R Bp s ke /e
S WIT, 2009 45 3 A 30 H., L%

@ HiFEHBs, I a oY= Ty
R LT — % X — % (Bombyx Trap
DataBase)O)Fa'ﬁ%\é HAZE AR5 79 IR

= (#R - BB A S) . 2009
E 3H 22 H, REELRK

@ Niimi T, Ladybird watching. Molecular
Mechanisms in Development and Evolution,
2009, March 20, Basel, Switzerland

@ Niimi_T, Development of gene function
analysis systems for non-model insects. The
3" Insect Genomes Research Meeting, 2009,
March 11, RIKEN, Kobe

® Hara K, Niimi T et al. Development of
tetracycline-OFF system using piggyBac
vector in Drosophila. Asia-Pacific Congress

of Sericulture and Insect Biotechnology 2008,
March 22, Nagoya

© WfE S, Bin PR X T A 2 3R <
7oA, 5 31 [l A Ry AT
=B 8L M H AL R RE BRIRE
2008 £ 12 A, b7

(@ Sezutsu H, Niimi T, Hatakeyama M et al.,
Development of enhancer trap mutagenesis
and Tet-OFF system in silkworm. 20th
IUBMB International Congress of
Biochemistry and Molecular Biology and
11th FAOBMB Congress, 2006, June 18-23,
Kyoto.

Sezutsu H, Niimi T, Hatakeyama M et al.,
Development of enhancer trap mutagenesis in
Bombyx mori. The seventh International
Workshop on  Molecular Biology and
Genetics of the Lepidoptera, 2006, August
20—26, Crete, Greece

© EINER, HEME, EEHEO. FT v
AV 2= I NT ITANFITBT HEE
TEEBURIEI A7 A, 5 42 [B] B AH L Eh
#@%\éiié 2006 4 6 H - &

O SINERE, FEEE, BESE L. 177
INRFIZBIT D Tet-0ff REFIA L&
. BRI RS 7T MIRE
2006 =9 H - HiE

@ BIIER, AT T INFIZBTH FT A
V= vy 7 B EFN LB TR RE iR
Br & ARG ~DF . EIZMB)?H@J%EEE
FEET0MEIKE 20064E3 A - o<

@ Yﬁ?ﬁ %ﬁ HERESE, BILIER S, A =
TN Y— T v TRORIE: T N T
A7V NS K HBIETRBUGHET (Tet-OFF
K) OB, AAERFRE 16 MRS
2006 4F 3 H - FLAK

@ Hatakeyama M, Regulation of meiotic cell
cycle arrest in insect: Approaches using

parthenogenetic  species and transgenic
technology. NIAS/COE International
Symposium,  Genetic  resources  and

functional genomics in insects, 2005,
March 8-9, Tsukuba.

X&) Gt 21

O LML, RAOBKMAEELBIET 2D,
ARG SMEHERFIE T, R HRDSRE D AEW DR
S, 2009, FIRIH.

@EINIEM., 4%-6 B HHEBZICLDER
AT ORISR R, o —x A — R,
Bh7T 7 7ao—ie L z0EERNR (&
& ) IIFFEEVR AR, B A, ARPNAE) L 2005,
238-245.

(PEZETY PEHE)
Ok Gt o)



OBtk Gt o)
(Z Dfth)

6. WFIEHERR

(D WFFe RS

B 1l 1E# (HATAKEYAMA MASATSUGU)
() EZEAEWGEIRWFTERT « HIESIER)
B E = b - BEAFSEE
MEE%‘ES 50281142

(2) WFge sy iR

Wifd 758 (SEZUTSU HIDEKI)

Omh) FEEEWEMITCRT « B 7R %
HA gt 2 — - R
M7eE®‘ZS 70342805

B FESE (NIIMI TERUYUKI)

Lt BRFEREERE - A R 5eR - Bh#
MeE®&ES: 00293712

(3) EHERFFEFT




