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WFGERR R OMEEE (330 : Lettuce (Lactuca sativa L.) tipburn is a physiological disorder caused by
calcium deficiency that decreases the crop value. In this study, an efficient method was established to
evaluate lettuce resistance to tipburn in vitro. A sensitive cultivar identified by this method was validated
its utility as indicator plants to monitor environmental conditions. On the other hand, to identify the
responsible gene for tipburn incidence, four cDNAs corresponding to cation/H" (CAX) exchanger were
isolated from lettuce (LsCAX2, 3a, 3b, and 5). Sequence alignment revealed that both A and B domains
which involved in calcium selection were conserved in two LSCAXSs. The different expression of
LsCAX genes by CaCl, between sensitive and resistant cultivars suggested the relevance of these genes
to tipburn incidence. AtDREBIA was supposed to be another responsible gene. Overexpression of
AtDREBIA in lettuce resulted in increasing tip-burned leaves. This result indicated that tipburn
incidence is involved in stress response of lettuce.
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1. WFFERRAA S WD =

T T IN—= A, WD TN T BIRZ G
T-BSICHRT5, BED I DN MG ED
AHEECHD. L X RAEOETIEO A
ERALICHE AT DL O RE MM EEZ F LR TS
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Stratton, 1994 ;Ryder-Waycott, 1998). L2>L72
D5, B G RBRC LA RN £ <, ZENE
DR EWTEOEZEN LT IZKOWR BB 5.
o, RN EFTTL2ETCOHr AOEW
RIS LB L2 |, ZA— 2D R ED B
A E LU RN AL D, £ 2 TAAFSE
T, OB AR— AT, BEAHIEL
TN in vitro DF 7 78— G R A B
B SR N e By el

F o T N—=2DEHIOEODRIFELLTIL,
ALIKWRRZBE T L HIENRFT O,
BARMZBIELTIE, BLom BF| O i #A,
1 JE G KA AR HUE 1 (Goto - Takakura, 1992 ;
Frantz & 2004) , St WA 27/ O IC L D3
i E _ESF- o4l (Tibbitts &, 1985;Goto, 2003),
LA AR EICLD, INHER T EREOT
=B AEO P (Misaghi © 1992), iR
DR 72 EMHESIHTND. LILRRHIH
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HAIBF A UIHE T o FR—F—ThHD. T aAX
FXFTlE, CAX1I~CAX6 DAREH— NFE
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L, N Ko H O EELRE KBS S5 6
(2 (SCAX1), Ca?" % B s 4 Dy P &
VR LEUTHERE T A EN LN TWA. Fz,
SCAX1 Z=1—R4% cDNA Z BRI RS 7235
BT, BRx IREMFRIZ I\ T Ca & A AN
TAHZENHAES LTS (Hirsehi, 1999; Park &,
2004, 2005, 2009). &5(Z2, SCAX1 A iE I FEH
SHEEZRATIIEE N 2—MNIBWTTF v A
—> 75 (Hirschi, 1999), h~FCIZRAIEIIH D%
FEDHEFRE LTIV (Park &, 2005), CaZ* Dk
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AtDREBIA % imFI Bl CTEREAN A itk
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LsCAX3b KON LsCAXS5 LUT=. 7L~ T
1%, LsCAX3a 7> AtCAXL Lich W RFEIMEA A
L QW ez, REMIFRATIZED, A4 Ok i
P22 Type 1A BE O Type IB D 2 5D
=TI HE T HZ LN TE T, LsCAX3a, 3b
(ZI Ca Dl s R IR 5425 ABXOBR
A DB PERAFS LT, F72 LsCAX2 &
LsCAX5 (213 Mn ik aEIZES40% C1,D KA1
DARLEMENE Do T=. Y AEICKY, LsCAX
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) LRI EE RAOR T DEEL TS
ETEENT.
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FFALERIC KV B ENF B B R/ U=, S ArsF
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Bz, L EDORERIG, LsCAX3a 3 AtCAX]
Wk DFERME DN R EWZE, B E—
ERIL TWAZERHBERY, Ca®H T
FR—H—%a—RL TWAR[REM R HHEE 2
HAL7=. 80mM CaCl, % 24 BRALFEL 7~ 4
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otz VEADF T R — IR — %
Bl CHDI LN RIREILTEY, 6fED QTL 23R
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Simko, 2010) . AHFFECTHA L -t s 70
fEMT 2D DL, o R RS s 2R EL
TUKIENSHOBETHS.
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