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Establishing a laboratory colony of the Japanese lancelet (amphioxus)
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Summary

Despite an interest of long standing in the origin and evolution of vertebrates, recent contribution of studies on
lancelets (amphioxus), cephalochordates, to this field is not much. One of the major reasons for this is difficulties in
applying effective molecular techniques to this animal. To establish a base of easy-use of lancelet materials, we are
improving a laboratory culture system of lancelets and have obtained sufficient spawns for six years. We also
performed stocking with about 14,000 young lancelets at the native habitat in the Ariake Sea, Japan. With
embryos obtained from the culture system, we first transformed epidermal cells of late newrulae with EGFP
expression vectors by electroporation method. Our culture system is releasing lancelet studies from constraint.
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F A YRRV, TR ORIREMEALC
EoTHEERIYPE L THIRE OO NRTEL, L
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ff7eid, BAREFRED) SEONAMENIKE L TV,
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Fig. 1. Culture and spawning records of the system. Black arrows and dark yellow arrowheads denote
field collection and spawning, respectively. Color lines indicate culture of progeny. Breeding
season might start earlier than the first spawn and finish later than the last spawn in the figure

every year.

AR T BERREA SIRIE LT, —IFIIZEREE T
9 Ll ) BN IR L HIEA TR TEY, MR
e LT3 TS RIRTIZ o 72,
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L7: (Yasui et al, 2007). X547 L T, #[EHEM
(Zhang et al, 2007) & 7 7 ¥ A Banyls-sur-Mer
(Fuentes et al., 2004) C# I ZMN, B belcheri, B
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FiE ST 5, AilE TIERH TERRES 2 #2155
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LTEFECMZ . R LATHIEI DV T Tl
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WIehs, C gracilis BARTRIEZ W2 L5920, 2009
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DESTS35 mm A v 2RI E SRR & A
NTwa, Zhildh, BGEERE# -9 Anh, B4E
DEFADERH1T) 6 A T TOMDIFITHRIC 1 ST
OWHTHED. T, BEERLEEAHOGEI®Y,
HETRPRELHETAIENTEL. METFTETN
TABAEEIC DV TIE, D445 em BT AKEE (7Y
T AT 4 7 L— CS-104, Nisso, Japan) T\ iiiT 5
& ETFRDTE (B 2D, £AEERE D OMRBRIEMD
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EFNEEOFEEN, S5 24 BRI S 36 BT
2SR GO0 ml WL 77 AF v VBN S, T L
—arEL, EBEK TR L7 45 em 7T AKAl
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BRED R - TV A/INRAGEIET - THEL,
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ZENTTE, 2008 FEI2IE 2006 FEIEE T N EEDE 2
WA PEA, FNSTEATEIEE LML T 5. 2011
1213 2008 EIZPEF NS Fan——5 2 #HD5S,
HEOHYR - BHETHR TOD TOE 3 #1874,
AR OEE THR L 7: (Fig. 2). DB REIZTBHTH
5.
EENEEDEIERR T FF BIGO A DX, KR 25
mm (27> TH 5T (Yasui et al,, 2007), ZDEERH M
SEBR S EBHIGRATH A 10 A5 11 BICEHAL vt
A, FOEERIIFOEIME CIdEbI R Walgeks’
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Fig. 2. Third generation of the laboratory colony
bred in the system in 2011. Unfortunately,
they survived for less than a month.
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BAMETH Y, RIS L ) EEICHRT 51
BRECHTT2HE1E V. TNLDEEIE, K
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FELHET A, $TIISHLTOLEEE, SHIA
BEURIZIEAZBESE T, 50 ml v v U TilKEWS | L
Ta[RERIR Y % C DiBKEIET, WBiKIZIEIET 5,
KTHIIDOE AL, BoNIHT SR EEEA
L CTIZM 4TS . R FmERTIT ) YEE B L
T, KeDFEALFEE{55H, 2R L35 LTH
BN 27— VEFIEGFEO N, L) 295, KR
D 4-5 cm FEED A ADH1F5 15 —RE3 10,000 fél{k
A% TdHH (Wuetal, 1994), #7300 ml DA Ciif
LRENERT, 3 AREEMELR CHD) ZENTEA.
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Fig. 3. Stocking in the native habitat
with young lancelets bred in
captivity. Animals in plastic
bottles were brought onto the
sea bottom by scuba diving in
winter.
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WETTo7. F A VU ETHEiKE EHIZ1L
DTSFAFy 75TV AIANTERL, A 7—n
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ERIEOROFERRT, H 2 TV OEXRITTHR
FL7z. WOREESKEA AT AL— Y — EBHIC
Lo TEesR L 7: (Fig. 3). HWOFETIL, EHRIIES
% LT DNA 7 — 7 — 2 & AEEIEE CAEDHT
AT & AERE L72AY, EfTLToaw, IRIEHETFL
TWa 3,000-4,000 EREOETTRIEEEN OIS, e
RSN 10 AIEELEOF A2 EAZ ENTE 5,
WEMBHOKE A +5RAETE, FoME4 445
DOANBHIFEETE UL, S i ) OB BERRT 5
ZENU[ETH B,

RDNA IR DT MRELTA Y=/ DEX
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MY TH 5 FVHREFHEWONEL S K E JER
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HTHRSN TR ETHE, ZhE THIEETFTRE
HIAEERL LT, £V 74—/ Morpholino 7
VFRVAFY TR LFF DEFERN LIRS FER
TSI ET, TOBEOERLEAL R AWMEHH
HEN T2 (Onaietal, 2010). FZHII~DILEE
EAL, M A - ZEBREAERI N, L2b,
EAIZ KEHCBAZ EIIATEETH L. T, iE
ADVE L TORETAERTE L WAL, Z0iE
AIMTEEIZ % 5. BTFOXHEEIREREE TS
B, WToORERFIENITRE SN THEH Kuet
al., 2009; Theodosiou et al., 2011), F 75+ 45 %k
NI T,
fkeiz2011Ficz Ly bo AL — ¥ — (NEPA2I,
NepaGene, Japan)% f\ T, #iRIFEIMs 7 —

Table 1. Setting of pulses in electroporation and transformation efficiency

Poring pulse

Transfer pulse

Sample No. Voltage (V) Duration (msec) Voltage (V) Duration (msec) Tranformation ratio (% of indivs)
1 30 2.5 8 10 100
2 20 2.5 10 10 100
3 10 2.5 10 10 100
4 50 0.5 8 10 100
5 75 05 8 10 100




Fig. 4. Larva expressing EGFP induced by
electroporation.
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Ny 5 —Thrb. BARAT—JI3EH% 22 BFENE
W F 4 7BA5F—)C, 2mm Fx v ¥ a2~y
b EfEV, 10-20 BEEZ EDOGE L ST 200 Wl D
K2 1pg/d DT FAI PR ¥ —% 10 ul RE,
Table 1 DTV Z % it 7o, EBRBEEILEX T
11 HHEEE L, ZOHECIEMBET CAFRTBREL
72, RALTNTORGET, EGFP O%IMA KM
fa T ons (Fig 4).
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BT ZLIFTRETHDLLERS.
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BiF 243215 Tw5b (Theodosiou et al., 2011).

HOE
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PR - MABRERER, HOBBIILERE
O EEEL, F A7 T AORRTIIHRBER (4
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